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8-hour job now takes 4 hours 


At a western magnesium reduction plant something besides magnesium 
has just been reduced. The steam at the end of the 
1% mile long steam line wasn't so hot—and neither was the production record 


of the plant at that location 


Then 26 old-type steam traps were replaced with Yarway Impulse Traps. 
Now there is only a 15° temperature drop from the boilers 

to the end of the line. Most important, the plant 1\2 miles from the boilers 
is now able to do work in 4 hours that previously took 8 hours. 


That's trap efficiency ! It's evidence of the fact that Yarways are 
designed to send the most premium B.T.U.'s at top 
temperatures into your process or product. They get equipment 
hotter, sooner... and keep it hot. 


Other Yarway features—small size, one moving part, 

easy installation, low maintenance, low cost, stainless steel 

construction. Nearly 750,000 Yarways have already 

been installed. For your Yarways, see a nearby industrial 
distributor ... 216 stock and sell Yarways. 

right Yarway trap for any application 


Write for your free copy YARNALL-WARING COMPANY, 128 Mermaid Ave., Philadelphia 18, Pa. 


YAR the steam trap 


designed with more production in mind 


FREE TRAP SELECTOR 


It's important to have the right 
trap in the right place 


New 20-page selector tells quickly 


and easily which is the 
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Industry Accepts Vocational Guidance 
A number of devices are available to Industry to help 
do a better job of fitting the worker to the job. 
Eugene J. Benge 


Analyze Cooling Tower Performance By This Method... 
A new concept makes it possible to predict performance of 
proposed towers while still in —— stage. 

Donald R. Baker and Leon T. Mart 


Wages And Salaries—How To Administer Them 


A hit-or-miss approach is not good enough. Here is a de- 
tailed description of a workabie system 
David Tver 


Dehydration Of Natural Gas And ae Liquids, 
Part II. Dry Desiccant S ; 
This method of dehydration now finds its use in operations where 


very low dewpoints are ne 
John M. ll, Wickliffe Skinner, Jr.. and Lawton Laurence 


The Viscosity, Thermal Conductivity And Specific Heat Of 
Dry Air At Elevated Pressures And Temperatures. . 
Irving Granet and Philip Kass 


Thermal Insulation For Industrial Requirements, Part VI 
In contrast to the atmospheric and high temperature insulation require- 
ments, low temperature materials must perform unconditionally or 
suffer an inevitable progressive breakdown 

Ray Thomas 

Cathodic Protection Licks Corrosion 
Management: what is your stake in cathodic protection? Here are 
the answers 


L. C. Werking 
The Water Pollution Problem—Get Ready To Tackle Iti 


The three “Whats” on water pollution—what it is, what you can do 
about it and what the law requires of you 
Melvin Nord 


How To Do It 
Selective Adsorption Of Hydrocarbons, Part II. 


German research on the analysis of gasoline by adsorption techniques 
G. Spengler and K. Krenkler 


Crude Evaluation—Here Is An Improved Method 


Procedure includes data on the solvent refining of both distillate and 
residual lubricating oils 


. B. Stripling 
Taking Stock a ae 
Cecil Smith 
How Surface Tension In Packed Columns 


Experimental data obtained with the surface active agents provide 
basis for new correlations. 
W. Meese Newton, J. W. Mason, T. Brooks Metcalfe and 
Cc. O. Summers 


Covering The Conventions With Your Editors. 


Applied Distillation. Part I. Bubble Cap And Packed Columns. . 
High points of distillation are applied to actual practice to give familiar 
approach to this important unit operation. 

K. E. Coulter 
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DAVISON DEPENDABLE CATALYSTS 
BUILD BETTER MOTOR FUEL 


The operating efficiency of synthetic fluid-type cracking catalysts 


is important. This operating efficiency can be assured 
by uniformity of physical characteristics and chemical purity. 
Davison’s production of microspheroidal (M-S*) is tops in 
uniformity . .. providing all users with a highly efficient synthetic fluid-typ. 
cracking catalyst. Your requirements can also be supplied in ground 
(DA-1*) form. Write for further descriptive information. Experienced 
Davison Field Service Engineers backed up with complete — 


laboratory testing facilities are part of Davison's service. 
*T.M.T.D.C.C 


Progress Through Chemistry 


THE DAVISON CORPORATION 


Baltimore 3, Maryland 





PRODUCERS OF: CATALYSTS, INGRGANIC ACIDS, SUPERPHOSPHATES, 
PHOSPHATE ROCK, SILICA GELSJBSILICOFLUORIDES AND FERTILIZERS 
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NO NEED TO BORE 
UT BAR STOCK! 


TIMKEN’ heavy-wall pressure tubing 
is answer to today’s 
higher operating pressures 


I rising pressures in your chemical plant, steam 
power plant or petroleum refinery call for heavier- 
walled tubing, you can save money by getting it 
ready-made from the Timken Company. No need to 
bore out bar stock. The Timken Company can supply 
heavy-wall tubing thick enough to withstand today’s 
extreme pressures. Typical examples are shown in 
photo at right. Sizes available up to 10%” O.D. 


Timken Company metallurgists are the recognized 
authorities on heavy-wall pressure tubing. They'll help 
you select the best size and analysis to meet your partic- 
ular requirements. They have 24 different analyses to 
choose from, backed by over 20 years of research and 
experience in high pressure and high temperature steels. 

You get fine forged quality in Timken” heavy-wall 
tubing. The piercing operation by which Timken 
tubing is made is basically a forging operation. This 
gives the tubing a uniform spiral grain flow for 
greater strength and a refined grain structure which 
brings out the best in the quality of the metal. And 
this quality is uniform from tube to tube and heat to 
heat because of the Timken Company's rigid quality 


YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 


control from melt shop through final tube inspection. 
Let our RSQ — Research, Supply, Quality — solve your 
tube problems. Ask the experts! The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable address: “TIMROSCO”. 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 


Petroleum Refiner—V ol. 31, No. 10 


’ 





gader™ SPECTED 

) FOR HA 

ECTRIC mor? 0 ano 
ee 


wet crass 3 
ue - 


Fin Type — 1 to 100 hp 


AINTENANCE COSTS go way down when you use 
Allis-Chalmers fin-type explosion-proof motors. The 
entire heat radiating surface is exposed. There are no en 
closed air passages to collect dirt and moisture . . . to clog 
and. cause overheating. If cleaning should be required, it 
can be done quickly and easily with a cloth, air hose or 
vacuum cleaner 
Bearings in Allis-Chalmers Type APZZ explosion-proof 
motors are lubricated at the factory and should need no 
attention for years. However, if relubrication is desirable, 
it can be done without removing the motor from service. In 
addition to close fitting seals at the outer ends of the shaft, 
the bearings are protected from dust and dirt by a large 
reservoir of grease on the outer side of the bearing. 


1 to 3000 hp FOR EVERY REFINERY NEED 
-++ practically self-cleaning 


++ built for outdoor installation 


Tube Type — 60 to 3000 hp 


THE COOLING SYSTEM on Allis-Chalmers tube-type ex- 
plosion-proof motors is practically self-cleaning. The system 
consists of a group of longitudinal tubes surrounding the 
stator. Warm internal air circulates around them while cool 
outside air is blown through them. Since the tubes are 
straight and smooth, the cooling air keeps them clean. If 
dirt should stick, it can easily be removed with a long- 
handled brush. Tubes may be made of a variety of materials 
as required by atmospheric conditions. 

Bearings in Allis-Chalmers tube-type motors may be either 
grease lubricated, ball type, or sleeve tore depending on 
the size and speed of the motor. Both types have highly 
effective seals against dirt and dust, which makes this motor 
especially well suited for outdoor installation. A.3865 


YOU CAN GET COMPLETE DETAILS on all Allis-Chalmers explosion-proof motors from 
1 to 3000 hp with Underwriter’s Labels up to 800 hp at 3600 rpm from Bulletins 
51B7149 and 51B7286. To get your copies, call your nearby Allis-Chalmers Author- 
ized Distributor or District Office or write Allis-Chalmers, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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it's the catalyst that counts 


Since catalytic reforming was first utilized, numerous processes 
have been introduced to increase its benefits. None of these com- 
pletely satisfied our requirements. So we looked for the answer in 
the catalyst itself 


years of research 


Years of continuous laboratory study were devoted to the problem... 
in a search for a new catalyst with superior qualities. This extensive 
research paid off in a completely new catalyst which is the heart of 
the Atlantic Catalytic Reforming Process. This catalyst combines 
improved selectivity, greater stability, excellent resistance to poison- 


ing, and ease of regeneration 





now in commercial operation 


This process is now in commercial operation. It is giving the results 


expected. Our engineers are ready to give you the whole story. Call 
or write The Atlantic Refining Company, Research and Development 
Dept., P. O. Box 8138, Philadelphia 1, Pa. (Telephone, Howard 5-2345.) 


TLANTIC & 
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Converter's job in Speedomax instruments 
is to receive the (often very small) direct 
current signal which is related to the tem- 
perature, stress pH or other condition 
being measured, and produce an alternat- 
ing voltage. This output is amplified, and 
then directs the balancing system to meas 
ure rd, and lesired 
r 


{ 


Good engineering shows in this Amplifier’s 
thorough filtering, high impedance, and 
plug-in connection to the rest of the 
Speedomax 


Good engineering 
shows in this Slide 
wire’s non-induc 
tive winding and 
in absence of any 
flexible leads 
which might form 
inductive loops 


Cood engineering 
shows in this bal 
ancing motor’s 
small size, and in 
its torque ample 
to operate acces 
sory control and 
signalling fitments 


»PORTUNITIES 


f this long-est@ 
t outstane 


CAREER O! 


Expansion program ° 


many features to attrac — 
in engineering and science. 

field engineering, 

research, advertising, ™ 
respected policies assure 
achievement. Address — 
liminary interview at nea 


product ane 
market 
recognitior 


AT L&N : 
blished frm has = Ni 
in en ane nl LEEDS L NORTHRUP 
portunities are } 7 

j application en : 

PP velopment. 
» of progress 
fanager for pre 
{ 17 L&N offices. 


Personnel N 


A Ut of engineering 
for 0. Component ! 


and every Speedomax user benefits by it! 


t rahocet ey 01 @ The operating precision of the thousands 
of Speedomax Recorders and Controllers 
which serve industry and science begins with 
the engineering of components like this Con- 
verter. Our specifications apply at all stages 
all the way back to the plants which make 
metals, insulation materials, etc., for us. These 
specs represent also the best thinking of our 

suppliers’ engineers. The resulting materials are thus quality-_ 
controlled for us—and us alone. 

From these materials our engineers tell our factory how to make 
converter parts to truly tight specifications. Some parts require prin- 
cipally flatness, or elasticity, or dimensional stability. Reeds need 
correct natural frequency. Many parts of course combine various 
needs; each gets its requirements. 

Life tests show Fidelity and Stamina. Ingenious and often orig- 
inal design creates from these parts a converter with noise level 
equivalent to only 0.2 microvolt in an emf potentiometer circuit. And 
this fidelity promotes accurate measurement and control. 


Running on life tests since 1948, present-model converters are today 
still well inside performance tolerances. Such a run equals 21.9 
years of 8-hours-a-day, 200-days-a-year-service—or 1.9 years more 
than the present age of the first Speedomax. 


This kind of engineered performance is also built into the amplifier, 
slidewire, motor and scores of other exclusively Speedomax parts. 
It’s at your service whether you want to control a tower. plot an X-Y 
function, or record vital facts about atoms or molecules. Call on 
L&N application engineers in selecting the exact range (from among 
thousands) and the exact measuring circuit (from among 2300) to 
meet your needs. Write our nearest office, or 4923 Stenton Avenue. 


Philadelphia 44, Pa. 
Lia bi) 


n sales 
gineering, 
Widely 


and 
instruments + outomatic controls + furnaces 
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COMPLETE LINES OF IRON VALVES AND PIPE FITTINGS 
are manufactured by Walworth in a variety of 
types, pressure ratings, sizes, and patterns for 
general industrial use. 

Walworth also manufactures complete lines 
of valves (including Lubricated Plug Valves), 
and pipe fittings made of steel, bronze, and spe- 
cial alloys. 

These valves and pipe fittings, plus Walworth- 
made pipe wrenches total approximately 50,000 
items and are sold through distributors in prin- 
cipal centers throughout the world. 

Walworth engineers will be glad to help you 
with your problems. For further information 
call your local distributor, nearest Walworth 
sales office, or write to Walworth Company, 
General Offices, 60 East 42nd Street, New York 
17, New York. 


Iron valves in gate, globe, angle, check, and lubricated plug types ore 
manufactured by Walworth. Illustrated is a sectional view of a Walworth 


No. 726F Standard Iron Body, Bronze Mounted, Wedge Gate Valve with 


flanged ends. This line of valves is available in sizes 2 to 30 inches. Similar 


valves of All-iron type are also available 


WALWORTH 


Manufacturers since 1842 


valves .... pipe fittings... pipe wrenches 


60 East 42nd Street, New York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 








HIGH-SPEED WORTHINGTON TURBINE drives a cen- 
trifugal compressor at 10,500 rpm in Shell Oil 
Company's Montreal, Canada, refinery. Installa- 
tion also includes 5100 and 9200 rpm Worthing- 
ton turbines. 


10,500-rpm turbine is 
third Worthington Compressor Drive Turbine 
installed at Shell Oil’s Montreal refinery 


It was in 1950 that Shell Oil built its new big cata- 
lytic cracking unit in Montreal. 

And it was three high-speed Worthington steam 
turbines they chose to drive the very vital blowers 
and compressors. The 10,500-rpm turbine, like the 
other two, is so free of vibration that after two years 
of operation its speed can barely be detected on a 
vibrating-reed tachometer. 

Cat-cracker service requires continuous 24-hour- 
a-day operation so that reliability is of prime im- 
portance. Such operation is typical with Worthing- 
ton centrifugal compressor and blower drive tur- 
bines. But it’s not the only reason they’re preferred 


in hundreds of plants outside as well as inside the 
U.S. A. 

With a high-speed Worthington steam turbine 
you can forget costly speed-increasing gears. You 
easily set the exact speed needed with various types 
of control and governing arrangements designed 
specifically for your requirements. Steam consump- 
tion is at a minimum, maintenance requirements 
are simple. 

Write for Bulletin 1966 entitled “High Speed Tur- 
bines for Your Centrifugal and Blower Drives.” 
Worthington Corporation, Steam Turbine Division, 
Wellsville, New York. 7.2.10 
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A GREAT TEAM IN STEAM 
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TAYLOR OIL & GAS CO. INSTALLATION at Corpus Christi, Texas, includes 


the three Worthington Type-HM process pumps in foreground for 
pumping gasoline at 310 F. Pumps in background are Worthington 


Type HR's. 


WORTHINGTON TYPE-HM CENTRIFUGAL PUMr—a really versatile 
process pump—is available with conventional stuffing box or 


mechanical seal, in cast iron, bronze, carbon steel, stainless 


steel and Worthite. 


This Heavy-Duty Process Pump 
answers Dozens of Pumping Problems 


This is a heavy-duty process 
pump that will handle hydro-car- 
bons such as propane, butane, nap- 
tha, gasoline and oil . . . chemicals 
such as SOo, caustics, freon and 
anhydrous ammonia . . . and can 
be used for boiler feed and heater 
drain service as well. 


It’s designed for continuous 
service and will withstand hot or 
cold liquids . . . suction pressures 
to 300 lbs . . . and corrosive or non- 
corrosive liquids. It’s water-jacketed 
but built so that it can be installed 
without water cooling where pump- 
ing temperatures permit. 


Learn more about this Worthing- 
ton Type-HM Process Pump and 
what it can do in your refinery 
pumping applications. 

Write for Bulletin W-341-B14 to 
Worthington Corporation, Centrif- 
ugal Pump Division, Harrison, 
New Jersey. 


C.2.10 


e HD. H Greuiiealty- 
a anced double-suct 
impeller handles Dolliee 
on liquids with low submerg- 
material permits use fe wr te em- ence Capacities range from 
petures far below zero to 600 to 3.200 gpm at he 
F, for pressures from up to 700 ft 0 850 F and 
high vacuum to 750 psig 550 psig 


The World's Broadest Line Assures You the Right Pump for Every Job 


TypeeHR and! He con 80 
“++ 
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IN THE OIL & 
GAS INDUSTRIES 


on every Climax Control and Regulator used in the oil and gas business and you'd give 
pearance of a constellation on earth. Climax Controls are so numerous their ap- 
find them wherever there is the smell of gas or crude; wherever men behind closed 

get the many products that spring from oil and gas 


Even here 
..at the very 
beginning... 


you'll find Climax represented. At the 
drilling rig you’re quite likely to see Climax 
Diaphragm Control Valves and Climax 
Fuel Supply Regulators. And as you pro- 
gress still further into the various steps of 
the oil and gas industry you find Climax 
playing many vital roles 


PRODUCTION (* 


lean heavily on Climax 
nd the wellhead there are 
ollers—Safety Shut- 
Pressure Reduc 
Regulators 

llers for gas 

or field gathering sys 
are Climax Liquid Level 
way Valve Pressure 
and Diaphragm Motor 
lehydrators and de 
Climax Pre ire Con 


aul WC 
COWTRAAS 











serve right 
down the line 


GAS PIPE LINES 


and 
Compressor Stations 


The mission of Climax Controls carries 
right on through. Around gas pipelines 
and compressor stations the Climax 
name appears on many pressure control- 
lers, diaphragm motor valves, drainers 
and traps. All along oil pipelines are 
Climax automatic controls for 

pump operation. 








Gasoline Plants and 
Petro-Chemical 
Plants 


In this final stage of a major in- 
dustry Climax Controls are very 
much in evidence. Throughout 
these orderly and concentrated 
jungles of piping, heat exchangers, 
vessels and ladders Climax does 
almost every conceivable regulat- 
ing job, with Liquid Level Control- 
lers, Pressure Controllers, Dia- 
phragm Control Valves, Pres- 
sure Regulators and Relays. 


"hs 





hosphorized 
Admiralty Heat Exchanger Tubes? 


High Resistance to Sulfides and Other Active Sulphur Compounds 


In order to assure uniform chemical ance to dezincification while retaining 
composition and inherent soundness, _all the other desirable properties of this 
Scovill produces Phosphorized Admi- alloy. 

ralty tubes by its continuous billet-cast- Scovill’s 40-page Condenser Tube 
ing process which consistentlymaintains Booklet is available to users who re- 
the optimum amount of phosphorus. quest it on their business letterhead. 
Adding as little as 0.02% phosphorusto Scovill Manufacturing Company, 14 
Admiralty also gives maximum resist- Mill Street, Waterbury 20, Connecticut. 


Only Scovill Phosphorized Admiralty Has All These Advantages . . . 


@ Uniformity and soundness resulting from © Satish Y i to week mineral 
Scovill conti ting techniq acids and acid mine waters 








© Relative i ity to dezincificati ®@ Good resistance to velocities under 7 fps 
@ High resistance to sulfides and other active © Excellent perf at relatively high 
sulphur compounds operating temperatures 


® Superior performance in fresh, salt or brackish waters 


SCOVILL HEAT EXCHANGER TUBES 


“Yow can’t buy better brass” 
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ALCO Aircoolers demonstrate their versatility in 


natural gasoline plants. The simplified flow diagram 
above shows how Aircoolers are used to cool jacket ALCO PRODUCTS DIVISION 
: AMERICAN LOCOMOTIVE COMPANY 


water, cool high pressure gas, condense overhead 
vapors and cool lean oil. Plants: Dunkirk, N.Y. © Beaumont, Texas 


rhe flexibility of ALCO fabricated steel header in step with tomorrow — ALCO Aincoo.srs, Heat Exchangers, 


design also permits handling a number of different Evaporators, Feedwater Heaters, Pressure Vessels, Pipe 
fluid streams in one tube bundle. For example, in 


some installations a single Aircooler may perform 
both the lean oil cooling and overhead vapor cooling ALCO PRODUCTS DIVISION 
functions. AMERICAN LOCOMOTIVE COMPANY 
ALCO Aircoolers are the logical and economical Schenectady, N. Y. 

solution to all types of cooling problems where 
abundant good water is not available. Scale and 





Gentlemen: 


corrosion troubles are eliminated. Please send me the ALCO Aircooler Bulletin. 


For details call your nearest ALCO Sales Engineer 
at Beaumont, Chicago, Dunkirk, Houston, Los 
Angeles, New York or Tulsa. 


Name 


Send Coupon for ALCO dircooler Bulletin. Address 


_ ee $$$ $$$ — —_ _—_______»> 


| 
| 
| 
| 
| 
| 
| 
| Company 
| 
| 
| 
| 
| 
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_ 
OUTDOOR | : 
SPLASHPROOF MOTOR |i 
BY ELLIOTT 





ON THE DRIVING END, the motor that 
is rapidly becoming famous throughout industry for its 
ability to operate anywhere in the open, absolutely 
unprotected, quite unaffected by any climatic condition, 
snow, rain, sleet, fog, dust storm, heat or cold. 

With the cost of housing eliminated, and location 
limitations thrown overboard, these big Elliott motors 
have turned a new page in industrial plant design and 
costs. Available from first size above NEMA frames and 
larger. Call or write your nearest Elliott District Office 
for consultation. 


Gilet extdeer easter te “ For Elliott Crocker-Wheeler industrial motors, 1-200 
tion under spray test at factory. hp, write Elliott Company, Jeannette, Pa. 


ELLIOTT 


Ridgway Division ¢ Ridgway, Pa. 


PLANTS ALSO AT: AMPERE, N. 4. + SPRINGFIELD, O. + NEWARK, WN. J. 
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HIGH PRESSURE 
CENTRIFUGAL BLOWER 
BY ELLIOTT 


AT THE DRIVEN END, one of the high- 
pressure gas circulators that Elliott builds, for operation 
in a closed system, suitable for discharge pressures up 
to 1000 psig or more. 
Elliote centrifugal blowers are custom-built to the 
requirements of the installation. They are characterized 
by unusually rugged construction throughout and sev- 
eral large multi-stage units have recently made some 
outstanding authenticated records for continuous opera- 
tion and low maintenance. Built for motor drive, motor . : 
geared drive or turbine drive. Call or write your nearest Typical Elliott single-stage blower, 
Eliioct District Office for consultation. for turbine or motor drive. 


Centrifugal Blower Dept. « Jeannette. Pa. 


DISTRICT OFFICES IN PRINCIPAL CITIES 
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CONSOTROL M/5 2 


gives you all these advantages! 


For indicating control functions in your console 
or graphic panel instrumentation, no other con- 
troller offers so much for so little money as the 
Foxboro Consotrol M/52 Indicating Controller. 
Compare these combined advantages: 


{ A completely self-contained, compact, 
® panel-mounted Indicating Receiver Con- 
troller that costs up to 20% less, installed, than 
usual graphic panel indicating control. 
2 Simple installation — only 2 connections be- 
® sides the air supply. 
3 Pull-cut feature that provides complete acces- 
® sibility of control mechanism from front of panel. 
4 Instrument-type pressure transmitter for 
® driftless remote manval control, instead of usual 
pressure regulator. 
5 Simple 2-position transfer switch and “fool- 
* proof” transfer indicator provide absolutely 
bumpless transfer. 


0) 9510) 5 


REG. U.S. PAT. OFF. 


Graphic panel compactness — takes only 3%” 
x 7%" of panel space. 


7 “Full-size” performance — control action un- 

® surpassed by the finest conventional-size con- 
trollers. Available in Proportional, Proportional 
with Reset, Proportional with Derivative, Propor- 
tional with Reset and Derivative, and On-Off. 


8 May be used with separately-mounted recorder 

® using conventional circular charts. Up to 6 
records may be combined on one chart with she 
Foxboro Multi-Record Recorder. (Consotrol Re- 
corder-Controllers, featuring full scale 4” strip 
charts, also available.) 


Get full details of this space-saving, cost-saving 
instrumentation. Write for Bulletin 463 describ- 
ing the complete Consotrol Line of graphic 
panel instruments. The Foxboro Company, 
7410 Neponset Ave., Foxboro, Mass., U. S. A. 


RECORDING - CONTROLLING - INDICATING 


INSTRUMENTS 


Petroleum Re finer 





he oe 


me ae 
VEVVeRS YEU 


and chose the 


BRISTOL DYNAMASTER 


Continuous-balancing electronic recorder 


The instrument makers whose advertisements appeat THERE'S A DYNAMASTER FOR EVERY NEED 


above know that their reputations depend upon the 
accuracy and reliability of their recorders. They select 
each component part with scrupulous care. 

As the recording unit in their instruments, they all 
selected Bristol's Dynamaster. When you choose the 
Dynamaster for your own measuring needs you are 
assured of the same accurate, precise instrumentation 
demanded by these instrument makers. 


\vailable as a bridge or potentiometer, with strip or 
circular charts, Dynamasters can measure any variable 
that can be converted into changes in d-c voltage, d-c 
current, resistance, or Capacitance. 

Dynamasters are providing accurate, trouble-free 
measurement and automatic control of such quanti- 
ties as temperature, pressure, pH, speed, voltage, 
power, current, smoke density, strain, and resistance. 





FOR MORE INFORMATION on the uses of this versatile recorder, 
use the coupon to get Catalog No. P1245. 


BRISTOL 
She dependable Guidepett off Snduiteyy 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


Gn an GD ns Gea ee eee eee eae ee, 


THE BRISTOL COMPANY 

111 Bristol Road 

Waterbury 20, Conn. 

Please send catalog giving details of 
Dynamaster performance to: 


NAME 








COMPANY 





ADDRESS 





cITY ZONF STATE __ 
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G-E turbines and motors are paired at 


McMurrey Refining Company, Tyler, 


Texas, installed G-E mechanical-drive turbines 


throughout their plant to help assure continuous capacity output of 5000 bbls. per day 


Turbines Save Maintenance, 














McMurrey Refinery to 


utilize large steam supply efficiently. When process steam demands 


decrease, sur 


These Type 


B 


us steam is economically diverted to turbine drives 
P tur>ines range from 8 hp to 41 hp. 


Shown here is part of a row of ten General Electric Type DP 
turbine drives and motors, ranging from 9 hp to 48 hp. The 
many interchangeable parts on these turbines make stocking 
of spare parts an economical matter 





Maintenance personnel at the refinery have found this General 


Electric Type DP mechanical-drive turbine, like the many 


others at the refinery, easy to maintain. This 47-hp turbine 
at McMurrey Refinery drives a boiler-feed water pump 


nventory Costs at McMurrey Refin 


Installed to improve steam balance, G-E standard turbines, 
with many interchangeable parts, also cut inventory costs. 


Mr. Hood also said, “Since we have quite a few 
different sizes and ratings of turbines here, we're 
particularly pleased with the great number of inter- 
changeable parts on these turbines. It certainly cuts 
Interchangeability 


The McMurrey Refinery, Tyler, Texas installed Gen- 
eral Electric mechanical-drive turbines to help regulate 
steam balance. Since process steam demands range 
from 30°%% to 70% of available supply, surplus steam 
is economically diverted to turbine drives. 

> Time soon proved the many other advantages of 
G-E turbine drives which were especially designed 
for the petroleum industry. Mr. Dave Hood, Mechan- 
ical Maintenance Foreman at the refinery, states, “With 
these turbines on the line now for over a year, we're 
happy to report that they are extremely easy and 
economical to maintain, requiring very little of our 
time for maintenance.” 


down our inventory problem.” 
of a great majority of the replaceable parts (regard- 
less of hp rating) is a big feature with G-E standard 
turbine drives, which are paired with motors through- 
out the refinery to help assure uninterrupted service. 

Call in your G-E sales-engineer or write for bulletin 
GEA-4955A, “A New Standard in Mechanical-drive 
Turbines.” Section 252-58, General Electric Com- 
pany, Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 














y - . . 
W hether you are planning a large installation of pressure storage or just adding a few individual 


tanks, Beaird is equipped to meet your requirements. 


Fabricating pressure storage vessels has been our business since 1918. Our engineers, plant men, 
and management, with these years of experience behind them, have an intimate knowledge of how to 
design and manufacture pressure tanks to meet the most rigid standards. Their personal interest in 
maintaining high quality is an integral part of every pressure storage tank fabricated by Beaird. 


May we quote you on your pressure storage requirements? 


THE J BEAIRD COMPANY, INC. SHREVEPORT, LOUISIANA 


ae oe az» = BEAIRD 


STEEL WAREHOUSE 


ENGINEERED FOR SAFE STORAGE 
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Petroleum refining and chemical 
manufacturing are industries of 
almost incredible superlatives. They 
have spent for new facilities since 
1945 a sum roughly equal to total 
gross plant investment for all prior 
years. In these accomplishments, The 
Lummus Company—as design engi- 
neers and constructors—was privi- 


leged to play a major role. 


But the years ahead are apt to make 
the past look puny by compari- 


son. This year, for example, oil 


a W 


‘ ei at ciate ~ 


companies will top 1951 capital 
spending by over a third—chemical 
companies by nearly a fifth. Prelimi- 
nary plans through 1955 show little 


or no relaxation from this rate. 


Big job? Lummus is ready—a fact 
you may wish to bear in mind as 
mounting demands challenge the 
already-extended organizations of 


petroleum and chemical companies 


Rely on the quality and versatility 


of the Lummus staff—on the proven 


ability of Lummus to handle, under 
one contract, the functions of engi- 
neering, drafting, purchasing, expe- 
diting, inspecting, erection and 


initial operation. 


And—as a policy statement for the 
record—rely on us to recognize and 
accept the special responsibility of 
handling confidential information in 
accordance with your own best inter- 


ests and desires 


May we work together? We're ready! 


THE LUMMUS COMPANY 


HOUSTON * 


385 MADISON AVENUE, 


CHICAGO * 





DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE 
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LONDON * 


NEW YORK 17, N.Y. 


PARIS © CARACAS 





PETROLEUM AND CHEMICAL INDUSTRIES 








NEW BALL VALVE 


gives you more of what you want in a valve 


Full round flow .-. as full as if there were 
no valve in the pipe at all. Handles fluids with mini- 
mum friction loss . . . without turbulence. 


Quick opening... Quick 


. 
closing. .. even under full pressure. Needs only 
an easy quarter turn. 


. 
Resists wear longer . . . chrome- 
plated floating bronze ball is extremely resistant to 
scratching, pitting, abrasion. 


Stays leakproof . . . When vaive is in 
closed position, pressure of fluid automatically positions 
ball against synthetic rubber seat to form a tight seal. 


DISTRIBUTORS IN ALL PRINCIPAL CITIES 
APPROVED BY UNDERWRITERS’ LABORATORIES, INC. 








Among the many satisfied users of 
Rockwood Ball Valves are: 


Libbey-Owens-Ford Glass Company 
Revere Copper & Brass Incorporated 
Bird Machine Company 
Remington Rand, Inc. 

Hub Machine Company 
Daggett Chocolate Co. 

G. F. Heublein & Bro., Inc. 











Send For Free Bulletin, “New 
Rockwood Ball Type Valves,” 
containing detailed information. 


ROCKWOOD BALL VALVES 
ROCKWOOD SPRINKLER COMPANY 


102 Harlow Street, Worcester 5, Mass. 
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PALLER 


Expansion Joints ? 


- Why should ! buy 


That is a fair question ... and here is our answer: 


The industrial buyer today is looking more and more closely at the comparative 


feature-for-feature value of the products he buys. 


It has become increasingly necessary for his purchases to justify themselves 
on the basis of sound business economy—for increased production, 
economical service, or some other factor. 


Expansion joints are no exception in this buying philosophy. That's why we 
at Zallea Brothers devote our entire efforts to the manufacture of one product— 
the finest expansion joints it is possible to produce. 


When you buy Zallea Expansion Joints you receive something that never 
appears on an invoice ... the assurance that you've bought the best! And you'll 
share this feeling of assurance with thousands of other customers who, 





for almost a quarter of a century, have relied on Zallea Expansion Joints 
for trouble-free economical service. 


If you'd like to know more, call in your Zallea Representative. He'll be happy 
to give you complete, helpful information at no obligation on your part. 
Zallea Brothers, 890 Locust Street, Wilmington 99, Delaware. 


Catalog 47 and Bulletin 351 
describe the complete line 
of Zallea Expansion Joints 
and Flexible Connectors. 


Write for copies today. ANSION JOINTS 
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For protection against high humidity, 


GRS SYNTHETIC RUBBER crumb is 
fed onto the Stainless Steel dryer 
conveyor through the Stainless 
pipe at the upper left, and is dis 
tributed equally across the con 
veyor to permit efficient drying. 





DISCHARGE END of one of the eight 
Stainless Steel dryer conveyors at 
the Port Neches synthetic rubber 
plant. The conveyor is eight feet 
wide and travels a distance of 49 
feet in the operation. The spiked 
doffer helps to remove the rubber 
from the conveyor 








~ salt and acid 


SYNTHETIC RUBBER CRUMB IS NOW DRIED ON 


| S... 


HEN the Government’s synthetic rubber plant 

V \ at Port Neches, Tex., was reactivated two years 

ago, the operator, U. S. Rubber Co., solved the twin 

ANOTHER View of the discharge end problems of corrosion and product contamination in 

of one of the conveyors photo- drying operations by replacing existing black iron 

graphed oune cleaning opera- conveyors with corrosion-resistant U’S’S Stainless 
tions. Each of the eight conveyors Steel. 


consists of 173 hinged sections of ; A 7 
rforated 16-gage U-S’S Stain- As wet crude rubber leaves the filter, it contains 


ees Steel. The conveyors were about 30° water, plus some sulphuric acid and salt 

fabricated by Hendrick Manufac- : ea 

turing Company, Carbondale, Pa. not removed by washing. The conveyors carry it into 
ovens—held at 175°F. This high humidity, salt and 
acid are highly conducive to corrosion— but not when 
the conveyors are Stainless Steel. 

Stainless Steel has exceptional resistance to the 
acid and salts in this service. There’s no chance of 
contamination of the finished crude rubber. And the 
Stainless Steel conveyors can be cleaned more easily 
and more efficiently. 

The service life of the black iron conveyors for- 
merly used was between two and three years. Plant 
officials expect at least five more years of life from 
Stainless Steel. The present conveyors have been in 
operation 126 hours per week over a two year period 








with no maintenance problems 

The characteristics demonstrated by U’S’S Stain- 
less Steel in this application—excellent corrosion re- 
sistance under severe conditions, long life, freedom 
from product contamination and ease of cleaning 
make it the ideal material for many types of petro- 
chemical processing equipment. While the initial cost 
of Stainless equipment may be higher, its perform- 
ance makes it far less expensive in the long run. 

Our representatives will be glad to discuss the 
various grades of U-S’S Stainless Steel with you in 
terms of your applications. When your equipment is 
fabricated from U-S°S Stainless Steel, you can count 
on the finest performance. 





UNITED STATES STEEL COMPANY, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
MATIOWAL TUBE DIVISION, PITTSBURGH - TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNTED STATES STEEL EXPORT COMPANY, HEW YORK 


U-S°S STAINLESS STEEL 


SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS 
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STAINLESS... 


For Product Purity at 


Processors from coast to coast are discovering that 





chromium-nickel stainless steels . .. for cast parts in 
contact with raw materials ... provide the key to higher 


quality production 


In addition to an inherent resistance to corrosion, 
appropriate types of cast stainless alloys permit greatly 
improved designs, with correspondingly better operat- 
ing results. 


Illustrated is a group of parts cast in austenitic stain- 
less steel containing 19 percent chromic m and 9 percent 
nickel, for fabrication into regulator valves that will 
assure long, low-cost control of corrosive liquids in pe- 
troleum, chemical, paper and many other process in- 
dustries. 


This type of stainless provides outstanding resistance 





VALVE BODIES AND “TRIM” CAST IN AUSTENITIC 
CHROMIUM-NICKEL STAINLESS STEEL FOR CORRO- 
SION RESISTANCE. Produced by Empire Steel Castings, Inc., 
Reading, Pa., for Kieley and Mueller, Inc., North Bergen, N. J., 
these stainless steel castings provide 80,000 p.s.i. tensile strength, 
40,000 p.s.i. yield strength, 50°% elongation, hardness of 156 BHN. 


Low Production Cost 


to attacks from many corrosive media, particularly 
oxidizing acids. 





At elevated temperatures austenitic chromium-nickel 
stainless steels resist creep, scaling and oxidation, while 
at low temperatures they remain tough and offer ex- 
ceptional resistance to impact. 


Investigate all the economies you may obtain by 
using stainless steel equipment. Send us your inquiries 
on the use of cast or wrought stainless alloy steels con- 
taining nickel. Write us details of your problems for 
our suggestions. 


At present, the bulk of nickel produced is being di- 
verted to defense. Through application to appropriate 
authorities, nickel is obtainable for the production of 
austenitic stainless steels for many end uses in defense 
and defense supporting industries. 


THE INTERNATIONAL NICKEL COMPANY, ING. vew'vorx's. 1. 
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Now, more than 
ever, valves must 


be DEPENDABLE 
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This big new Oklahoma refinery has 
used a new kind of aluminum jocket- 
ing throughout on both insulated lines 
end towers and vessels. Light in 
weight and low in cost, this new 
Ghilders Aluminum Jacketing cut in- 
Hellation costs. tt is also expected to 
@vt maintenance costs 


Childers Aluminum Jacketing is used 
here on @ cross-country transfer line 


“Good Housekeeping” is the word in this gas 
pipeline pump station. The i lated lines are 
hand ly protected by Childers Aluminum 








et a@ large chemical turing 
plant in Texas. This is a rugged test 
for any jacketing, but the light-weight 
aluminum used in this jacketing should 
stand up to weather and chemical cor- 
rosion it encounters. 


How 5 plants cut costs of 


jacketing insulated lines 


Weather, wind and corrosive gases are 
not going to attack the insulation of this 
new plains-country gasoline plant. The in- 
sulation is protected by long-lasting alumi- 
num: Childers Aluminum Weatherproof 
Jacketing. The management expects this 
low-cost jacketing to hold insulation main- 
tenance costs to @ minimum. Other ad- 
ventages ore that the jacketing went on 





quick and easy during construction; it re- 
quired no special tools or skill—no shop 
it can be taken off 
and re-used if lines cre moved. Aluminum 
saves on pointing and the tough 35 alloy 
should 


forming or cutting. 


used for Childers Jacketing 
vp for years even in highly 


Advertisement 


stand 
corrosive 
industrial atmospheres. Check the advan- 
tages of this jacketing for your own plant. 


Jacketing, which should last as long as the plant 
itself. The jacketing requires no painting and 
very little other maintenance. It even allows the 
interior of the plent to be washed with a hose 
without harm to the insulation. The chief engi- 
neer reports: “We have standardized on Childers 
Jacketing for all ovr insulated lines. It is doing 
an excellent job for us and saving us money.” 


y 
Weather-recictent, low-cost, 


easy to put on—these are big 
reasons for the growing popu- 
larity of a new jacketing, 
specially engineered for insu- 
lated lines. It is made of .006” 
thick aluminum and comes with 
or without a moisture barrier. 
It is called Childers Aluminum 
Weatherproof Jacketing. You 
can write for a free sample 
without obligation 

Address Childers Manufactur 
ing Co., Dept. PR-12. 3620 West 
11th St., Houston 8, Texas 


‘ — a 


Amazingly easy to handle, Childers 
Jacketing was applied here by men 
using no more than a wooden wedge 
and a pair of pliers. Childers has 
engineering representatives in every 
major industrial center who will be 
glad to confer with you on your par- 
ticular jacketing probiems. Write to 
address shown above. 





_ NICHOLSON TRAPS SELECTED 
STEAM PLANT 


W. 
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Above, enlarged steam generating facilities of the Celanese Corporation 
of America plant at Hopewell, Va., now in an extensive expansion program. 
Specified were Nicholson Steam Traps, two of which are shown at left. 


How to use modern equipment to bring the steam 
generating capacity of a boilerhouse up to the needs of an 
extensive plant expansion program was recently demonstrat- 
ed by Celanese Corporation of America at its Hopewell, 
Va., textile plant. 

Stoker equipment to fit present space, and auxiliary 
equipment of the most modern nature -- all were selected 
with a view to attaining maximum efficiency, and desired 
capacity with a margin of space for further expansion. Nich- 
olson Steam Traps were installed in connection with a new 
piping system which features return of the condensate and 
reclamation of most of its heat. 

A recent survey showed these Nicholson features to be 
reasons why an increasing number of leading plants are 
standardizing on Nicholson thermostatic traps: 2 to 6 times 
average drainage capacity; 
shorten heat-up time. — Send for 
ate at lower temperature diff- 
erential; fast action keeps CA TALOG 751 
equipment full of live steam. A 32-page standard 
Maximum air-venting capacity. reference; contains 
Types for every process, py we diagrams 

and data for deter- 


power and heat application. mining proper size 
of trap. 


H(NICHOLSON)&(O. 


TRAPS - VALVES -FLOATS 


207 OREGON ST., WILKES-BARRE, PA. 








Sales and Engineering Offices in 53 Principal Cities 








Which brick 
should I use for better 
furnace walls? 


J-M Insulating 
Fire Brick ...they’re 
light-weight and 
quick-heating, too! 











6 types... for savings in services up to 3000F 


Because of theirquick-heating and low-heat operating temperatures are reached in a pair, furnace down-time is appreciably 
transfer characteristics, Johns-Manville In- short time, thereby saving fuel. shortened with Fireblok construction 
sulating Fire Brick are efficient fuel-savers Identical materials can also be obtained A Johns-Manville insulation expert will 
tor use at operating temperatures UP tO a in, Jarge size units known as Johns-Manville gladly explain the advantages and econo- 
full 3000F on the insulation Insulating Fireblok. Fireblok have the mies of using J-M Insulating Fire Brick 

Each type of J-M Insulating Fire Brick same properties as the brick, but are made and Fireblok for refractory linings or as 
has the correct balance of thermal and in extra large sizes for added construction back-up insulation behind other refractory 
physical properties that assures maximum _ economies. The large units can be installed protection. Write to Johns-Manville, Box 
economies within a specific temperature faster . . . require fewer joints and less 60, New York 16, N. Y. In Canada, write 
range. All types are quick-heating ... bonding mortar. During rebuilding or re- 199 Bay St., Toronto 1, Ontario. 





. Types of Insulating Fire Brick and Fireblok 

wpantamin [jm-3000 | JM-28 | JM-26 IM-23 JM-20 |  JM-1620 

a Pa take e 12000F 
ciel "1600F _ 

| 6-67 58 48 42 35 >: 


= 


Transverse strength, psi 7 200 | 120 | 128 120 80 60 








Temperature limit *3000F *2800F t2600F +2300F *2000F 








Density, Ib per eu ft 











— —— 


Cold crushing strength, psi : 40 _ 150 190 170 15 70 
~ *O8at | 40at 1.0 at 0.3 at 0.0 at 0.0 at 

| 3000 | 2800F | 2600F | 2300F _| _ 2000F 2000F 
0.5—-0.6 0.5—0.6 0.50.6 0.5—0.6 0.5—0.6 0.5—0.6 

ot 2000F at 2000F ot 2000F at 2000F | at 2000F at 2000F 





Lineer shrinkage, percent 


Reversible thermal expansion, percent 


= 








Conductivity (Btu in. per sq ft per F per hr 
at following mean temperatures) 

SOOF 3.10 2.00 1.92 1.51 0.97 0.77 

1000F 3.20 2.50 2.22 1.91 1.22 1.02 

1S00F 3.35 3.00 2.52 2.31 1.47 1.27 

2000F 3.60 3.50 2.82 2.70 1.72 , 























*24-hr Simylotive Service Panel Test; all others 24-hr soaking period. tBack-up or exposed. tBack-up only. 
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Perfect example 


Here is a perfect example of a business in which the service is as important as 
the product, itself 

There is nothing in the book to stop you from packaging all your lubricants 
and saying to the car owner: “Here’s your grease and oil— put ‘em in yourself!” 

However, mighty little oil business is done that way. The reason—your busi 
ness is essentially a service business. 

So is ours. 

’Way back in 1925 Ethyl people realized that if antiknock compound was ever 
going to be of great value to petroleum refiners, it had to be accompanied by 
broad-gauge service. So, over the years, Ethyl has developed many programs of 


service to the petroleum industry. 


Continued on next page 
pag 








Perfect example 


Continued from preceding page 


Ethyl services have contributed to every field in which the power of gasoline 


is utilized — passenger cars, truck and bus fleets, farm tractors and aviation. Our 


research laboratories have cooperated with oil companies in solving the inter-re- 
lated problems of fuels, engines and lubricants. Year after year our gasoline testing 
centers have prepared detailed surveys of gasoline characteristics and made them 


ivailable to refiners. Powerful advertising and merchandising assistance has been 
provided to help increase the sale of both premium and regular leaded fuels 
Our safety division has worked out methods and equipment for the safe handling 


f gasoline through all stages of blending and distribution. 


ot g 


And having pioneered all these services, it is natural that Ethyl looks to their 
continuance on even a greater scale in the future. You can be sure that we will 


ilways regard service as important as product . . . and maybe even more so! 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


RESEARCH SUPPLY SERVICE TECHNICAL REPORTS 


SALES HELPS ROAD TESTING GASOLINE TESTING 


ETHYI 
\coothn/ 








THE PEERLESS 
lype 


HEAVY-DUTY 


HIGH TEMPERATURE 


PROCESS PUMP FOR 
REFINERIES AND 
CHEMICAL PLANTS 


Slinger and special re- 
cessed bearing cap pro- 
vide an effective seal 
without wearing parts 


Heavy duty thrust and 
tadial bearings oi!- 
lubricated 


Precision alloy steel 
heat-treated, shaft 


Stinger and special re 
cessed bearing cap pro 
vide an effective seal 
without wearing parts 


Large water jacket for 
cooling oi & bearings 


Extra large capacity oi! 
reservoir 


Removable quench 
type packing gland. 


Extra deep stuffing box 





GET ALL THE ENGINEERING DETAILS! 
con- 


WRITE FOR NEW BULLETIN giving complete 


struction details, operating characteristics and 
application data. Mail coupon at right today. 


PEERLESS 


Water cooling chamber 
around stuffing box 


[ 
H Laings YOU 


1-MAXIMUM PARTS INTERCHANGEASILITY 
2-RUGGED CENTER-LINE-MOUNT DESIGN 
3-EXTRA LOW NPSH REQUIREMENTS 


4-OPTIONAL USE OF MECHANICAL SHAFT 
SEAL INSTEAD OF STUFFING BOX 


5-AVAILABILITY IN VARIOUS ALLOY 
MATERIALS 


G-END-SUCTION OR TOP-SUCTION DESIGN 
7-A COMPLETE RANGE OF SIZES 


Plus ALL THESE IMPORTANT DESIGN 
AND CONSTRUCTION FEATURES! 


Top suction and top 
discharge design, 
End-suction design 
available. 


By-pass lantern to re- 
heve stuffing box pres- 
sure back to suction. 


Case and impelter 
wearing rings are spot 
electnc welded. 


Throat antes is spot 


electric weld 


Lock washer secures 
hex nut on shaft 


Shaft sleeve keyed to 
shaft, gasketed at shaft 
shoulder to prevent 
leakage under sleeve. 


Enclosed type impeller 
is keyed to shaft; re- 
pelling vanes on back 
shroud 


Packing lantern with in 
and out connections for 
lubneating and cooling 
packing 


PEERLESS BUILDS 


Dep. ndable pumes 





PEERLESS PUMP DIVISION 

Food Machinery and Chemical Corporation 
301 West Avenve 26 

Los Angeles 31, California 


Please send us copy of Peerless Type PR Pump Bulletin No. B-1605. 





PUMP DIVISION 


FOOD MACHINERY AND 
CHEMICAL CORPORATION 


Address inquiries to Factories at: 
Los Angeles 31, California and Indianapolis 8, Indiana 
Offices: New York, Chicago, St. Lowis, Atlonta; Dalles, Plainview and 
Lubbock, Texas; Fresno, Los Angeles; Phoenix; Albuquerque, N. M.; Tulse 
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THE METALS 


5 Pan) Mi a lelesl-S ME Meh Zell ie] o)(-MlaMelalaaelaslcliaichilclamehi 
materials. There is a ‘“Flamex” that can be supplied to meet any 
Tel-talel| ate lila -Janl-tal Main ial- @)1 Me @lal-tasliae] Melale Mi a-ticer @lal-tan) cal In 
oIUESial-t Om Mall Maal-tolal Mialol Ma a lelaal-b MUL t-te Mia Mial-Mtelaal-Maslelalal-imelale| 
ellola-t Mol ME tielalelelgeMillaal-Melae-s ticle MEOAlIME oleh ale (- ME olale (ame hi aaeL 


life, lower maintenance cost and in the long run greater safety 


Designated by S&J Figure ST-4300 
“Flamex” utilizes a spirally wound 
IY) o-M olela) MohMolii-laaloli-MilolmelaleMaclaaeh 
gated all-time laeltlale ane, Yellle Maaela-) fet i 
like material. The passages thus 
formed run parallel with the gas flow 
dale MY -\allelaMiela-tMole-Mole-laltiolalelceltlale, 
assuring positive tight seat, a must for 
narod dian elise tohi-t ame @lal- Mel m@iaslele-Malelails) 
bolts swing down for access to the 
bank, and the other bolts are used to 


Tela @hial-M-lalek Mel elelamiclm@ tel tl-1miclelal ac) 


salen cel 














Bo. 8TH AND CARLTON STREETS - BERKELEY - CALIFORNIA 


NEW YORK CHICAGO HOUSTON TULSA LOS ANGELES 
295 Medison Ave 10409 $ Western Ave 827 M&M Bide 310 Thompson Bidg ay Olver ie Bud 


MONTREAL, QUE, 360 Notre Dome St. West VANCOUVER, 8 C.. 3277 Moin St FORT ERIE ONT 








By golly!...We’re 50! 
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1952 


ELECTRUNITE TUBING 


Ana you'd scarcely believe the improvements we’ve made in welded steel 
tubing since 1902. 

Over 30 years ago, the famous ELECTRUNITE process of electric welding 
replaced the old-fashioned brazed and gas-welded methods. Today, every 
foot of length, every inch of circumference in an ELECTRUNITE tubular 
product is equally strong, equally resistant to corrosion, equally smooth 
and round. 

We've improved techniques and added many products to the ELECTRUNITE 
line, too. At right you'll see examples of all the products we make at our 
big, modern plants in Cleveland and Elyria, Ohio, Brooklyn, New York, 
and Ferndale, Michigan. 

ELECTRUNITE tubular steel products help many industries make things 
stronger .. . or lighter to move . . . or attractive longer ... or safer... 
and at lower cost. 

These first 50 years are only a start on new and wonderful developments in 
ELECTRUNITE Stainless and Carbon Tubing for mechanical and pressure ap- 
plications," Inch-Marked®” E.M.T. and Conduit for electrical installations. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION 
224 EAST 131st STREET © CLEVELAND 8, OHIO 
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The ELECTRUNITE Line 


Pg 


““inch-Marked” E.M.T... 
Electrical Metallic Tubing 

light, strong steel 
tubing raceway to protect 
electrical wires against 
fire, mossture,and impact. 


“Dekoron-Coated”’E.M.T. 
for complete, ionger-lived 
protection of wires in 
highly corrosive atmos- 
pheres. 


Ff 


Rigid Conduit . . . heavy- 
wall stee! protection for 
wires in explosive and 
hazardous locations. 


Mechanical Carbon Steel 
Tubing ...made in a wide 
range of grades. sizes, 
and wall thicknesses to 
make all tvpes of products 
lighter, stronger. 


Stainiess Stee! Tubing 
and Pipe in a full range 
of sizes, types and wall 
thicknesses for chemical 
and food processing 
equipment, and mechan- 
ical applications. 


A 


Heat Exchanger Tubes, 
both carbon and stainiess 
steel, for all types of heat 
exchangers, condensers, 
process equipment. and 
heaters. 


Boiler Tubes for large boilers or 
small, high pressures or low. 





ELECTRUNITE 











Straight-Line Flow...the economical 
path from fresh feed to product... 


Orthofiow, the new stream- 
lined Fluid catalytic cracker by 
Kellogg, brings new flexibility 
and economy to petroleum 


processing. 


In the Orthoflow single-ves- 
sel units, transmission lines for 
both catalyst-oil mixture and 


spent 
shorter and straight . . 


fewer, 
. slide- 


valves and expansion joints are 


catalyst are 


eliminated . the catalyst transmission 
system completely streamlined. Erosion is 
minimized, maintenance brought to a new 


low and flexibility of operation retained. 


PROGRESS REPORT 
oRTHOFLOW CATALYTIC 
CRACKERS 


UNITS OPERATING: 
in Western Conodo— 
in Mid-Continent U $.— 
in Eastern Conodo— 


2,500 BPD Unit 
8,300 BPD Unit 
8,300 BPD Unit 


UNITS UNDER CONSTRUCTION: 
On the Aflontic Seaboord— 
in Mid-Western U. S— 
On the Gulf Coast— 


28,000 BPD Unit 
17,000 BPD Unit 
26,000 BPD Unit 


Orthoflow can handle practically any 
feedstock, from kerosene to the heaviest gas 
oils. High-boiling stocks are charged as 
liquids and vaporized by regenerated cata- 


lyst with minimum use of preheat facilities. 


Orthoflow also permits wide latitude in 


conversion, recycle, and feed rates. 


In this simplified Fluid cracker design, 
Kellogg engineers have achieved significant 
savings in original investment. With both 
reactor and regenerator incorporated into a 
single vessel, Orthoflow saves steelwork, 
saves on foundations, saves piping .. . and 


saves thousands of manhours too. 








SIMPLICITY, the outstanding characteristic of Orthofloew and the ultimate in any field of 
design, is the logical outcome of Kellogg experience in Fluid catalytic cracking . . . which 
dates from the inception of the process and includes the engineering of 70 percent of the 
world’s total fluid capacity. Details of this important new development in Fluid cracking are 
presented in Kelloggram No. 1—1952 Series “From Baton Rouge to Orthoflow”. If you 
haven't received it, we'll be glad to send a copy on request. 


THE M. W. Kezroce Company 


(A Subsidiary of Pullman Incorporated ) 


NEW YORK JERSEY CITY LOS ANGELES TULSA HOUSTON TORONTO LONDON PARIS 
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SPEED UP PRODUCTION ‘ 
Save time by stopping ‘ 
quickly with a compact a= = 
; on integral brake unit 
a 


_— 
—™-., 
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STOP FOR POSITION 


Stop at the desired point for quickly 
and conveniently loading and unloading 






UNIBRARE MOTORS 


1/8 TO 125 HORSEPOWER 





THE MASTER ELECTRIC COMPANY + DAYTON, OHIO 


- STOP AND HOLD ANY LOAD 








as —_ #3. — Unibrake motors are very advantageous on 
KR. ¥® | ; hoist, elevators, inclined conveyors, etc. ... 
my 
eae ¢ C | . ee nc 


STOP FOR SAFETY 
Reduce the hazard of injury to work- 
men or damage to equipment which 
might cripple vital production 


arta 8 
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Sizes 
and Analyses 


SEAMLESS C 
MT—1015, 1020, 1025 
Round: M4" to 2%’ O.D. 
Squvore: %"' to 2°" O.D. 
SEAMLESS ALLOY 
4130—NE 8630 
Round: %"' 0.0. to 3%"" 0.0. 
Sqvore: 4" to 2” O.D. 
CHROME 
4%-6%, 6%-8%, 8%-10% 
%" to 1%" 0.0. 


STAINLESS STEEL 
Seomiess and Welded 
Types 304, 316, 321, 347. 
Round: Y%a"’ to 2%" O.D 
Squore: %"’ to 1%"’ 0.0. 
WELDED CARBON TUBING 
%"* to 3 0.0. 
BARS 
C-1018, 81113, GII37, PSINI7 
COLD FINISHED 
to 2%" 
For Other Shapes, Contact Mill 


aes 


TUBE COMPANY 





The Solution is PACIFIC 


If you need low-cost tubing of highest quality . . . to withstand severe job 
requirements . . . to meet high standards of dimensional precision and mechanical 
soundness . . . you can profit from calling on Pacific. 


We produce welded carbon tubing in a full range of sizes from 4%" O.D. to 3” O.D. 
in the quantities you need. What's more, we can deliver on time—every time. 
First West Coast producers of cold drawn seamless tubing, we have widened 
production to include welded and drawn stainless steel tubing, welded carbon 
tubing (hot or cold finishes) and cold finished carbon bars. Our engineering and 
metallurgical service is ready . . . willing . . . and able to help you solve 
production or processing problems involving the use of tubing. 

Find out more about Pacific Production and Service today. Clip and mail the 
coupon below for complete information. Better yet, have our representative call 
to discuss your needs. No obligation, of course. 


West Coast Distributors for: 
Superior Tube Company, manufacturers of fine small tubing in all analyses from 
.010” to 54” O.D. and in certain analyses (.025” max. wall) up to 134” O.D. 


PACIFIC TUBE COMPANY 
5718 Smithwoy Street 

Los Angeles 22, Calif. 

Gentlemen: 

[-} Please rush me your new Tubing Bulletin. 


|_) Hove your representotive call. 


NAME 











arr. 
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IF YOU USE SHEET ALLOY EQUIPMENT 
IN ANY OF THESE 30 CLASSIFICATIONS 


You will 


find the neu 
PSC CATALOG ; 


Alley 

Process Piping, Welded 0) S 
Trays Fintares: Rete Thermocon ple nara . Z 4 ‘ 
oy ne Pots ore ee) Neck Regs Zi \ 
anide am header 

riod Yj —"\ 


/j} Ah 


CLASSIFICATIONS OF PSC 
HEAT AND CORROSION-RESISTANT 
INDUSTRIAL EQUIPMENT 


Baskets, annealing & carburizing 
Baskets, cyanide dipping 
Baskets, pickling 
Bends, alloy pipe & tubing (welding) 
Boxes, annealing & carburizing 
Caps, bubble (fractionating tower & still) 
Caps, cylinder (compressed gas) 
Covers, annealing (Bell furnace) 
Covers, annealing (elevator furnace) 
Fixtures, carburizing 
Flights, conveyor (syn. rubber plant) 
——- Headers, air pre-heating 
Size 8%4"'xi1” 3.8 Manifolds, gas exhaust 
to fit stand- , Muffles, carburizing 
ard file : : <=> Piping, process (alley only) 
an . Pots, carburizing & annealing 
Pots: lead, cyanide & salt 
The Pressed Stee! Company . e . ; Rocks, annealing & carburizing 
715 N. Penna. Ave., Wilkes-Barre, Pa. Racks, sheet pickling 
Retorts, carburizing 
Rings, neck (compressed gas cylinder) 
Tanks, copper annecling 
Tanks, pickling 
ame Trays, annealing & brazing 
Tubes, annealing 
Tubes, furnace vent 
Addvons Tubes, radiant furnace 
Tubes, thermocouple protection 


INDUSTRIAL EQUIPMENT OF HEAT AND CORROSION-RESISTANT SHEET ALLOYS Siting, cevvecion & beet voctetunt 
anes ™ Tubing Assemblies, welded alloy 
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Send us a copy of your catalog on welded alloy equipment for heat-treating, 
oil refining, and processing of chemicals, drugs, foods, etc. 


Company 





NEW DISTILLATION TRAY 


TURBOGRID 


the tray that makes the 
bubble-cap tray obsolete 


Hicuer THROUGHPUT is as- 
sured when using Turbogrid 
trays, because they have much 
higher capacity per square foot 
of column cross-section at 
equal separating efficiency and 
much lower pressure-drop. 


The simple, rugged design 
of this tray assures both low 


fabrication and installation 
costs, and low costs of main- 
tenance. Also stainless steel can 
be used at no extra cost since 
the tray can be stamped out of 
sheet metal. 


Replacing your old trays with 
Turbogrid trays may even 
double the capacity of existing 


columns without loss in sepa- 
rating efficiency ... and at acost 
which you will find attractive. 


Your inquiries are invited. 
Turbogrid trays are available 
through selected contractors 
under license from Shell De- 
velopment Company. 


SHELL DEVELOPMENT COMPANY 


50 WEST SOTH STREET . 
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Ge) What do they have in 


"Wa TENNESSEE 
EASTMAN 
COMPANY 


\ Cakes 
\ . 
E.J.LAVINO 
AND COMPANY 


Kodak | Th) Tht 


Two things that we know of. 


They’re all leaders in American industry. And they’re all 


being served by Carrier Centrifugal Compressors. 


We think that’s something you should know. It’s one of the 
most important single facts we can tell you about our 


centrifugal. 


If it impresses you, you'll want to know more, of course. And 
we have an informative book called “Centrifugal Compres- 
sors for Industry” which will tell you a lot more. May we send 


you acopy? Write Carrier Corporation, Syracuse, New York. 





Carrier Centrifugal Compressor features, applica- the topics covered in the book, “Centrifugal Com 
tions, installations and engineering data are among pressors for Industry.” Write for your copy today. 
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ANNIVERSARY 


OF BUILDING BEITER REFINERIES 


Just 10 years ago, we received our first contract 
for remodeling the polymerization plant of the Ashland 
Oil & Refining Company of Ashland, Kentucky. This was 
followed by other contracts. This year, we have contracts 


for seven new cat crackers, as well as for other refinery 





construction. We are proud to state that we have had 
additional contracts from Ashland as well as nearly all 


refiners for whom we have done work. 


We have just prepared a brochure 
information about our company a 

work we are doing. Write for a copy on 
your company stationery, and one will 
be mailed you promptly. 


PHONE 5-5561 © TULSA, OKLAHOMA 
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Spun-end hydraulic accumulators, 14 
in. OD by 4 ft. 6 in. long, bwilt for 
use with plastics molding, and die- 
casting machines. 


Now serving a broad variety of applications in the processing 
industries are several hundred B&W Accumulators for 


working pressures from 500 to as high as 6,000 psi and 


capacities up to 10,000 gallons. Installations include the three 


general types described below. Recent additions to B&W’s 


fabricating facilities may permit extension of these pressures 
to considerably higher values. Every B&W Accumulator is 
designed and fabricated for utmost dependability and 


service life. 


THREE GENERAL TYPES 


SMALL ACCUMULATORS in capacities of 5 to 120 gallons for 
working pressures of 500 to 5,000 psi. 


MEDIUM ACCUMULATORS of solid plate construction, in capaci- 
ties of 120 to 10,000 gallons; working pressures up to 
3,000 psi. 


LARGE ACCUMULATORS of B&W banded construction, in ca- 
pacities from 200 to 9,000 gallons for 2,000 psi and over. 
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SHELL AND TUBE 


ooo HEAT EXCHANGERS 


At LOUISVILLE REFINING CO.’S 


New CATALYTIC 
CRACKING PLANT 


Premium gasoline production has been boosted 
20% from the same amount of oil charged 
since the Louisville Refining Company’s new 
Catalytic Cracking Plant went on stream. 
The new plant uses Vogt Shell and Tube Heat 
Exchangers exclusively and they make a signifi- 
cant contribution to the efficient and economic 
operations of this progressively modern refinery. 
Vogt Shell and Tu Heat Exchangers are 
available in many different types, with fixed or 
removable tube bundles, to meet the special 
problem and specific operating conditions of 
each installation. They are constructed from car- 
bon and special steels to meet every temperature, 

ABOVE: View of new pressure, or vacuum service requirement. 

construction at Lowisville 

ae Sa WRITE FOR BULLETIN HE-6 


BELOW: Some of the many 
Shell and Tube Exchangers. 


Engineered aed Licensed by 
UNIVERSAL O11 PRODUCTS C& 
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HENRY VOGT MACHINE ra) Lesis ille 1 K ° BRANCH OFFICES: NEW YORK, PHILADELPHIA, CHICAGO 
, . Louisvi , Ky. 


CLEVELAND, ST. LOUIS, DALLAS, CHARLESTON, W. VA 
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~ Process Valves by WARHRE: AVA, 


No other process valve, at any price, provides 


; so many engineering advantages for efficient op- 

® The performance of W-K-M Valves has been 
eration and maintenance. You can get complete 

yroved in such critical refinery services as fluid Rae 
: information about W-K-M Process Valves by writ- 


catalytic cracking slurry oils and thermal cracking | . «, 
: ing for W-K-M Bulletin 698. 


soaking coils; in petrochemical processes for chlo- 
rine gas, hydrochloric acid and isopropyl! alcohol; W-K-M COMPANY 


and in natural gasoline and cycling plant com- P. O. Box 2117, Houston 1, Texas 


pressor intake and dis- 727 W. Seventh Street, 

charge lines (high pres- \/ AWA / Los Angeles, Calif, Ex- 

sure), high temperature \ N (| \ “| \ port Office: 30 Rocke- 
\ 

feller Plaza, New York, 


rich oil, and propane yer 
ane bu ine Aye N 2 
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At Port Arthur, Texas, the Gulf Oil Corporation 
operates the largest fluid catalytic cracking unit 
of its type in the world. Thru-put of this huge 
63,000 bbl. per day cracker is approximately 20 
percent greater than any similar installation. 
Clark Centrifugal Compressors — five of them — 
serve it exclusively! 

Supplying the vast air requirements of 280 
tons per hour are two Clark No. 5 Multi-Stage 
Centrifugal Compressors, with individual outputs 
of 65,000 cfm. 

In addition, there are three other Clark Multi- 
Stage Centrifugal Compressors: two in vapor 
recovery and one in propane refrigeration service. 

While it’s significant that Clark Centrifugal 
Compressors were selected exclusively for this 


PRECISION BY THE TON... 
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record-breaking unit, it is but one of numerous, 
recent cat cracker installations in which Clark 
Compressors are playing a key role. Wherever 
large volume applications are being considered, 
it’s only natural to go to the leader that can 
provide both centrifugal and reciprocating com- 
pressors ... the leader that can recommend im- 
partially. Clark will do just that for you. 

For information on the complete Clark Cen- 
trifugal Compressor line, request Bulletin 116. 


CLARK BROS. CO. * OLEAN, N. Y 
DIVISION OF DRESSER OPERATIONS, INC. 


Sales Offices in Principal Cities Throughout the World 


compressors 


GAS-ENGINE-.DRIVEN © STEAM-ENGINE-DRIVEN ° MOTOR-DRIVEN © CENTRIFUGAL 
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cracker 


centrifugal compressors 
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Two Clark No. 5 Multi-Stage Centrifugal 
Compressors, steam turbine driven, serving 
@s main air compressors for Gulf Oil 
Corporation's Port Arthur, Tex., cat cracker, 


Two No. 3 and one No. 2 Clork Multi-Stage 
Centrifuge! Compressors are used in vapor 
recovery and propane refrigeration service, 
respectively. 


© 1952, Clark Bros. Co., Division of Dresser Operations, Inc, 
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Pattern | 


for the Future... 


MODERN CONSERVATION PROJECT—the new Snyder Gasoline Plant, Snyder, Texas, 
operated by Sunray Oil Corp. for some 30 companies and 60 individuals. Plant-process 
heating equipment ond steam lines are insulated with Koylo Heat Insulation. General 
contractor—The Fivor Corporation, Lid., Los Angeles, Calif.; insulation contractor—industrial 
insulators, Inc., Houston, Texas. 


Leading Refiners Are Switching 
to KAYLO HEAT INSULATION 


The growing trend to Kaylo Heat Insula- these excellent physical characteristics: 
tion is a logical result of the outstanding it is insoluble in water and incombustible. 
combination of advantages offered by It has dimensional stability ... high 
this revolutionary heat-saving material. strength .. . light weight — properties 
Kaylo Heat Insulation, a hydrous vital to a superior heat insulation. 
calcium silicate, has high insulating value Its ease of handling, cutting and fitting 
over a wide temperature range. It is simplifies application—saves time on the 
effective up to 1200°F.—thus eliminating job. With these important extra advan- 
the need for combination coverings in tages, at no extra cost, little wonder that 
nearly all operating conditions. leading refiners are switching to Kaylo 
In addition, Kaylo Heat Insulation has Heat Insulation. 


For complete details on Kaylo Heat Insulation, 
see ve 


write Dept. N-245, Owens-lllinois Glass Company, 
Kaylo Division, Toledo 1, Ohio. » pbb 
j ; j ili REFINERY CATALOG 
, «+ first in calcium silicate 


..-pioneered by OWENS: (i) ILLINOIS Glass Company 


MAIN OFFICE: TOLEDO 1, OHIO—KAYLO SALES OFFICES: ATLANTA + CHICAGO + HOUSTON + NEW YORK + PITTSBURGH + ST. LOUIS 


Petroles 
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There’s no time out for this De Laval turbine-driven 
blower at the McPherson, Kansas fluid catalytic crack- 
ing plant of the National Cooperative Refinery Asso- 
ciation. Twenty-four hours a day this 21,500 cfm, 
2,270 hp unit handles air for regeneration of the 
spent catalyst. 

There are good reasons for this power-saving de- 
pendability. This heavy-duty machine is built to take 
punishment. Its rugged casings, husky, perfectly bal- 
anced rotor and externally mounted, cylindrically 
seated bearings are design features that reduce mainte- 


av 


¥ 
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Send for Bulletin 0500 
containing complete data. 


nance and insure continuous operation for long periods 
of service. And remember, there’s no divided responsi- 
bility—both turbine and blower are De Laval designed, 
and De Laval made. 

De Laval blower experience covers a wide range of 
industries — steel, refining, metal mining, chemical 
processing, high pressure gas transmission, manu- 
factured gas, sewage aeration and many others. And 
all this engineering and manufacturing experience is 
ready to solve your specific blower application. Discuss 
it with a De Laval representative. 


811 Nottingham Way, Trenton 2, New Jersey 


& 
BENZ Centrifugal Blowers 
oz DE LAVAL STEAM TURBINE COMPANY 
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PENBERTHY Liquid Level Gages 


UNION CONNECTION 


Union connections between the gage and the valves 
permit removal of gage for repairs without shutting down 
the equipment. Just close the valves, uncouple the unions 
and remove the gage. The convenience of this is obvious. 
When glasses have to be replaced or repairs made, it is 
not necessary to work in an awkward position or to 
shut down. Another advantage: a gage needing repairs 
can be replaced immediately by a spare and the repairs 
made at leisure. There are many other reasons for the 
superiority of Penberthy Liquid Level Gages; ask for 
Catalog 35. 


OTHER PENBERTHY PRODUCTS 


PENBERTHY TRANSPARENT GAGE 
Used to observe color and density of liquids under high pres- 
sures and or temperatures. Exceptionally sturdy construction 
—liquid chamber machined from solid block of metal. Ask 


for Catalog 35. 


PENBERTHY EJECTORS 
A simple jet pump operated by air, water or steam, 
Needs no lubrication will not get out of order. 
PENBERTHY Made in wide variety of materials and special units 
CYCLING JET developed to meet unusual conditions. Ask for 
PUMPS Bulletin 512. 








Automatically operated by a 
EXPLOSION-PROOF SUMP PUMPS 
am, gas of steam pressure 
Will pump without Motor and switch totally enclosed. Underwriter ap- 
clogging any liquid that will proved for Class 1, Group D, and Class 2, Groups E, 
flow through pipes. Ask for F and G hazardous location. Made of copper and 
Bulletin 5030. bronze throughout. Ask for Bulletin 4929 


PENBERTHY INJECTOR COMPANY 


DIVISION OF THE BUFFALO-ECLIPSE CORPORATION 


DETROIT 2, MICHIGAN 
Estoblished 1886 Canadian Plant, Windsor, Ontario 
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TRETOLITE 


DESALTING 


Is a good 
investment 


Tretolite Desalting is a good investment because it 
need not be a /arge investment. The Tretolite proc- 
ess utilizes conventional refinery equipment, often 
permitting a plant to be put in operation by using 
only existing refinery equipment. 


en ane te lite A OOO 


Tretolite Desalting achieves effective desalting with 
minimum treating procedures. The Tretolite desalt- 
ing chemicals, at low ratio, are added by means 
of a conventional chemical pump to the charging 
crude. The salt-bearing crude and fresh water are 
heated, mixed, emulsified, and passed into the 
settling drum. The salt-bearing water is drawn off; 
the desalted crude passes on into the refinery 
charge. 





Tretolite Desalting not only removes salt with re- 
moval efficiencies of around 90%, it olso sep- 
arates insoluble solids such as sand, shale, drilling 
mud, etc., thereby preventing their accumulation 
in refinery equipment upstream. 


Tretolite Desalting is backed by a Desalting Service 

Staff. Tretolite Desalting Engineers are available 

to assist any refiner, from a preliminary salt survey 

through the plant construction, start-up and con- 

tinving operations. Mobile test equipment can be 

moved right into your refinery = on accurate When you invest in desalting, be sure 
estimate of expected desalting performance. you get the most desalting for your 
Tretolite Desalting is adaptable to any size refinery — — Your eee wel- 
Plants now in operation are efficiently handling COMER, GRU Or HOSES Prenye eventen 
streams from as small as 2,000 barrels per day to 

as high as 50,000 barrels per day. Over a million 

barrels of crude per day are being desalted by 

Tretolite 


TRETOLITE COMPANY 


DESALTING + CORROSION INHIBITING 
DEHYDRATING + SCALE PREVENTING 
WATER DE-OILING 





ro $2.8 


October, 1952—A Gulf Publishing Company Publication 





DESIGNED FOR PRESSURE... 
_ PRODUCED FOR PERFORMANCE 


PRECISION RUGGEDNESS OF MIDVALE PRESSURE VESSELS 
OFFER UNFAILING SERVICE...INCREASED PRODUCTION 


Small vessels to withstand extra high pressures, or one of the largest 
forged steel high pressure vessels as shown below ... Midvale makes 
them all. 

Precision control from the melting of the steel to the final machining is 
one of the secrets of the dependable service in every Midvale pressure 
vessel. Close cooperation of Midvale engineers in designing and building 
assures satisfactory operation of the finished vessel. That's why leaders 
in the chemical, refining and processing industries specify Midvale for 
pressure vessels. 

Whatever your specifications you'll find Midvale’s skilled craftsmen with 
their modern facilities and years of experience can build to your design 
or specification one piece hollow forged bodies of carbon, alloy or 


stainless steel. 


THE MIDVALE COMPANY 


NICETOWN «PHILADELPHIA 40, PENNA. 
Offices: New York, Chicago, Pittsburgh 
Washington, Cleveland, San Francisco 


Cuslom Steel Makers To Fudusliy 


PRODUCERS OF FORGINGS, ROLLS, RINGS, CORROSION AND HEAT RESISTING CASTINGS 
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Fired Heaters _&f 





For heating liquids and gases 


For indirect heating using 


circulating medium 


The Struthers Wells fired heater is designed 
to give efficient and trouble-free operation 
in a wide range of services. 

Moderate rates of heat input, symmet- 
rical arrangement of tubes, and the liberal 
heat absorption surface provided, 
eliminate overheating of the equipment 
or the heated fluid. 

High thermal efficiencies are secured; 


the convection section surface is pro- 





vided with heavy welded fins. 

Equipment is provided with all necessary acces- 
sory and control equipment if required; close 
temperature control may be secured. 





This equipment is being widely used in the chemical and petroleum 
industries for heating air, hydrocarbon gas and steam to high 
temperatures, for indirect heating utilizing Dowtherm, and for 
direct heating of absorption oil, asphalt and many other fluids. 

Good deliveries are available in a wide range of standard sizes. 








Typical ,, sla Le lions 


Write for Bulletin B-45 STRUTHERS WELLS CORPORATION 


on your letterhead, WARREN, PA. 
please Plants at Warren, Pa. + Titusville, Pa. 


Offices in Principal Cities 
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Lower in first cost ... compact in structure . . . flexible 
in operation . . . the Model IV Fluid Catalytic Cracking 
unit represents the latest application of the fluid catalytic 
cracking principle for the production of high-octane 
components for both motor and aviation gasolines. 

Seven Model IV units in seven different countries are 
now being designed and constructed by Foster Wheeler. 


FOSTER WHEELER CORPORATION 


16S BROADWAY, NEW YORK 6, NEW YORK 
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DIRECT ACTING 


air to close 


a REVERSE ACTING 
e air to open 


You can reverse t} trol act of the Honeywel 
Series 700 Valve by inverting the valve body and 

lisc, and turning the travel indicator plate to its reverse 
side. It can be di in the field easily and quickly 


i1justments 


Ve heelelea an —> 40d. um ol- 046i) amele}esy eo) (> i. le! 
The Honeywell Series 700 wide band proportional 

; } 1) ] 
‘ontrol valve comes in a tull range of styles and sizes 


| y} . 1? rr\1  - ; » - 
has al] the features you look for in a fine valve 


Write today for your copy of Bulletin 700-2 


MINNEAPOLIS-HONEYWELL REGULATOR CoO., Industrial 
Division,1907 Windrim Avenue, Philadelphia 44, Pa 


Honeywell H 
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BLAW-KNOX is licensed and equipped to build 


T ome €: C.-. 


THE HIGH-OCTANE, LOW-COST PROCESS NOW AVAILABLE TO ALL PETROLEUM REFINERS 
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Chemical Plants Division has wide experience in: 


Catalytic Cracking Crude Distillation Super Fractionation 
Aspholt Petrochemical 


Tere’s no doubt about the high efficiency 


, Catalytic Reforming 
of Socony-Vacuum’s TCC process but, until 


Natural Gasoline Low Temperature 
Plants Processes 

Alkylation Sulfur Recovery Oxy! 

Coking Dehydration Oxo 

Vapor Recovery Amine Treating Chiorine 


BLAW-KNOX 


CONSTRUCTION COMPANY 


CHEMICAL PLANTS DIVISION 


120 EAST NINTH STREET, TULSA 10, OKLAHOMA 


PITTSBURGH 30 + PHILADELPHIA 3 + BIRMINGHAM 3 + NEW YORK 17 + 
CHICAGO | + WASHINGTON 5, D.C. « SAN FRANCISCO 5 


Polymerization 
very recently, the investment required made 


it “off limits” for all but the largest refiners 
Today it’s a different story. Through re- 
design and the elimination of much field 
construction, all items of equipment are 
now prefabricated and shipped direct to the 
plant site and put in place with speed and 
economy—bringing the cost per barrel 
capacity down to that for larger TCC units. 
The engineers of Chemical Plants Division 
will be glad to discuss the possibilities of a 


TCC plant for your operation and profit. 
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SPECIAL APPLICATIONS Neord- INSIDE OR OUT The same char- 
strom experience can tell you acteristics that make Nordstroms 
whet special refinery applice- 

Hens you con successfully meke 

with Nordstrom volves. 


Ww 
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VALVE TO 


Caroline /Uant and Kefimeny Sewuced 


With the background of several hundred thousand 
Nordstrom valves in refinery service around the world, 
Nordstrom engineers can help you select the best, most 
efficient designs for each type of refinery operation. 

Nordstrom valves are especially suitable for refinery 
lines. The extra seal of plastic lubricant around the seat 
port area protects seating surfaces against line fluid, and 
at the same time gives a hydraulic jacking action for easy 
opening where line conditions cause many valves to stick. 

For nearly all complex, hard-to-control refinery line 
fluids there are suitable Nordstrom valves. These are 
typical Nordstrom services: 


HANDLING HYDROCARBONS—toading rack, marine terminals, gen- 
eral transfer and run-down lines and other applications throughout the 
refinery where light hydrocarbons are the line fluid. 


CHEMICAL TREATING—Handiling treating acids, caustic, Doctor Solu- 
tion, 
processes. Special metals are available. 


copper chloride and other reagents, in continuous or batching 


— t Your Specific Refining Process 


Nordstrom Valves 
ponlaceny a series of 
materials, pressure 
been . 
for each of 


So that refinery eng’ 
for each service = 
specification shee 

classes, lubricants ond 
There is @ special 
these processes: 


Catalytic 
Polymerization 
Crude Toppings and 
Vacuum Distillation 
Cycloversion 
Delayed Coking : 
Distillate Recovery in 
Cycling Plants 
Duo-Sel Solvent 
Extraction 


service enginee 
A Nordstros + Rockwell © 


ittsburgh 8, Pa. 


Call your neares 
Lexington Ave., P 


Rockwell 


ineers can select the 
in the principal refining 
showing rec 


Nordstrom Specific 


LUBE OIL TREATING—Selective solvent treating of lube oils, including 
treatment with phenol, etc, along with the deasphalting of oils with 
propane, methy! ethy! ketone and other methods. 


REFINERY GASES—in unit operations or compressor plants, Nordstrom 
lubricant-sealed valves are generally preferred. 


AVIATION GASOLINE PRODUCTION—Monutacture of alkylate for 
making high octane gasoline, either by the sulphuric acid process or 
anhydrous hydrofluoric acid process. Special metals, packings and flow 
orea facings ore available. 


WATER SERVICES—Condenser service, water process lines ond power 
plont lines. 


AIR LINES—All types of air service lines. 


PETRO-CHEMICAL MANUFACTURE—txompies: phthalic anhydride, 
isopropyl! alcohol, synthetic glycerine, synthetic ethy! alcohol, napthenic 
acids and other petroleum based chemicals. 


ae Valves the Specific Services 


———— 


Refinery Spedtentions 


has 
valve figure fection Bulletin 


Phenol Extraction — 
Propane Deasphalting 
Propane Dewox'ng 
Solexol Process 
Solvent Dewaxing 
Thermal Cracking 
Thermal Reforming 


Fivid Catalytic Cracking 
and Gas Recovery 
Girbotol Process 
Houdrifiow Catalytic 
Cracking and Gas 
Recovery 
Hydroforming Process 
Light Ends Y 
Fractionation 
Naphtho Polyforming 


+ will be glad to 
flice or write to 





review these specification sheets with > 
Rockwell Manufacturing Compony, 400 


There’s an oil field supply 
store with Nordstrom Valves and 
Nordstrom Service as close as your telephone. 


Built 
Nordstrom Valves 


Lubricant Sealed to Keep Upkeep Down 


ROCKWELL MANUFACTURING COMPANY 
400 N. Lexington Ave., Pittsburgh 8, Pa. 
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UNIBESTOS 


REDUCE® 

HEAT-LOSS 
AND 

MAINTENANCE 


Keeps Surface 
Temperature 


Low 


UNARCO 


WAREHOUSING \ 

DISTRIBUTOR | From coast to coast, from north to south, Unibestos 
HAS UNIBESTOS es is winning new friends. First, because this quality 
: insulation is economical, efficient, long-lasting. Second, 
INSULATIONS (3 because—wherever you are—there’s a reliable distribut- 
IN STOCK pLig ing organization ready to supply you from stock. For 
oe : temperatures up to 1200° F., specify Unibestos No. 
1200. Ask for Unibestos No. 750 when the temperature 
won't go over 750° F. And, for needs up to 600° F., 
you can get Unarco Amocel from these same Ware- 
housing Distributors. Unibestos is made in cylinders, 
half-rounds, and blocks. If you don’t know your nearest 
Unarco Distributor, we'll be glad to send you his name. 

Please ask us, too, for Bulletin 76-109. 


UNION ASBESTOS & RUBBER COMPANY 


Dept. D-10 332 SOUTH MICHIGAN AVENUE «+ CHICAGO 4, ILLINOIS 
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Unit Conste 


MFA Q 
saan 


acuum Air-Lift Unit 


d Constructed by Koch 


tic Cracking Unit will give you an outstanding 
combination of lo , minimum operating costs, and highest yields of 


premium quality gasoline a urner oils. 

The capacity of this Socony Air-Lift Catalytic Cracking Unit ranges from 1,500 
barrels per day of fresh gas oil feed at 90% conversion to 3,000 barrels per day of 
fresh gas oil feed at 50% conversion. Standard units are available also for greater 
capacities. 

We will be glad to submit information on any refining process to fit your 
requirements. Write us today, no obligation. 

















G Do you look for sturdiness, dependability, and 
et suitability in the lead valves you buy? 

‘s Do you expect valve type, size, pattern and 
° ° ‘ flanging to meet your acid handling equipment 
“ something extra 4 specifications? 

P . Of course you do! And when you order 
National you get what you look for. You get 


when you buy what you expect. And you get certain “extras” 
besides ...extras that spell highest quality. 


For example, the lead used is the grade 

ea V@ ves acknowledged best for acid-handling—St. Joe 
Chemical Lead. Furthermore, National Lead 

valves have precision, lathe-turned stems. They 

have full flow-ways. They're designed to per- 


mit repacking in service. And they have posi- 
tive plug-seat fit. 


oe eee eee eee oe 


Fabrication extras ... design extras... qual- 
wk 6; Atlanta; Baltimore 3; But ity extras... Yes! And these extras you get, but 


alo 3; Chicago 8; Cincinnati 3; Cleveland KE f dd 
13; Dallas 2; Philadelphia 25; Pittsburgh Y, , ed specify, add up to outstanding ser- 
12; St. Louis 1; New England: National ; areca he: os es » . 
Lead Co. of Mass., Boston 6; Pacific Coast: © vice on the job. 

Mi = P. Kirk 4 rn r Angie at < 

2 meryville uf Por tlane ) , , 

Sonsthedetramades Comade Micon de Bad That’s why it pays to buy National valves 
Toronto 8, Montreal, Winnipeg, Vancouver "s “ ... for something extra in lead. 


Lead valves 
with a NATIONAL reputation 
LEAD COMPANY 
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ly penetrate 


amounts of moistul 
but 


, MALL 
any paint film, causing rust and corrosion eo 
s source! 


oisture destroy must at it 


e will inevitab 


TNEMEC uses this m 


pIGMENT is a compound which 


eservative properties of 


TNE MEC 
and intens 
¢ ombined with 


ifies the pr 
moisture, it creates 4 
hanging act 


al compound. 


includes 
Portland cement. 

neutral condition on steel surfaces, © ive rust 
and corrosive agents into an inactive neutr 
That's the amazingly simple process that makes 
e coat 


TNEMEC 


so outstandingly successful as a prim 


to im estigat 


e the performance 


We invite you 
installation - 


on steel. 
_ under 


of TNE MEC Primers Of 
waterproofness 
onditions. Its record as 


ng is unique. 


any type of 
and durability 


for adhesion, 
a long-lasting, 


the most severe © 


anti-corros!y e coatt 


Ask Any TNEMEC User 


TNE PANY, INC. 
131 W. a3rd Ave North Kanses City. 
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~ of your Catalog 50 to: 
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THE NEW IDEA 
IN PANEL 


INSTRUMENTATION 


Taylor, pioneer in the 3-part control 


system, brings many new refinements 
based on extensive field experience 


1. Change from simplest to most complex control by 


simply unplugging one unit, plugging in inother 


2. Change from indicator to recorder or vice versa in 


only 10 seconds 


3. One mounting tor both controller and receiver re 


oder or indicator 


4. Recorders or indicators can be mounted on the panel 


vithout welding, without drilling holes 


S. Only Piping connections required are air supply, con 
oller output, and to variable transmitter. All other con 


ections made automatically in self-sealing manifold 


6. All adjustments can be reached without disturbing 


inv CONMeEctions 


7. Mountings are extremely simple and rugged 


8. You save panel space by mounting units a tew inches 
apart 

9. Receiver mechanism totally enclosed by protective 
sleev c. 

10. You save money on installation — thanks to simpli- 
fied piping and mounting 


ADDITIONAL NEW FEATURES 
IN TAYLOR’S TRANSET® RECORDER: 


Continuous valve position indication on separate scale tells 


valve pressure at a glance 


Chart read-back device vives easy access to past records 
without disturbing any function of the recorder or in- 


terrupting the record 


New chart drive mechanism for yvreater convenience and 


greater dependability 


Be sure to get information on the new and greater 
plug-in type Taylor TRANSET Control before you make 
any decision involving pneumatic transmission control 
Taylor Instrument Companies, Rochester, N. Y., and 


Toronto, Canada. 


TAYLOR INSTRUMENTS MEAN ACCURACY FIRST 














MOST PEOPLE employed in 
the oil business have a lot of pride 


Your Chance 


To Brag in be ing Connected with an indus 
try which is so progressive, which 
still is exploring and conquering frontiers, both from 
1 scientific and a geographic standpoint. 
rhe oil business itself has been carrying on for 
he past few years a program of educating the public 
know that the oil business is a serious business 
me. The slogan on which this advertising 
gn is based is one which carries a particularly 
appeal to those employed in the oil refining 
yusiness and to closely allied activities. “Oil is Pro- 
gressive’ is the slogan. October 12 to 
Progress Week One might as well say it is Oil 
Process Week, because processing has shown so much 


is “Ohl 


progress during the past few years 
But the other branches of the oil industry are pro 
Ninety-six years ago when the first 


Fitusville 


Yressive too 
oilwell was drilled by Colonel Drake at 
Pa., the original “oil men’ really struggled to get down 
69 feet! Now there are two wells, both in the U.S.A.., 
which have drilled well below 20,000 feet—nearly 
+ miles! And of course it took a lot of progress to 
be able to d that. Last year enough oilwell “hole’ 
was drilled in the U.S.A. alone to run around the 

ind a half times at the equator. Quite 
for the past 15 years 


' 
ss even 


speak of oil as being progressive 
mean? That the stockholders are 


But when we 


ust what do we 


progressive that 
the scientific men employed in research are progres 


management is progressive? that 
SIVE 

Yes—all of them plus those in the construction 
nd opet ition cde partime nts, too because the progress 
ust be built in and operated before it really is 


| of you in the processing field are a part of 


the picture 
Oil Progre ss Week, October 12 to 18, is a good 


time to tell your non-oil friends and neighbors about 
how progressive the oii industry really is—you have 


had a part in some of it. “Oil Progress Week” is your 
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warrant and commission to do some old fashioned 
boasting about what your particular group has done, 
and if anybody intimates that you are bragging just 
tell "em Oil Progress Week has been officially set 
aside to get over the truth about the oil business and 
you are only doing your part! 


AS PETROCHEMICAL produc 
No Idle Play tion continues to double itself every 
On Word five years, your editor was interested 
os in looking back ten years to the 
time when PerroLteumM REFINER first put petro 
chemicals on its front cover. It was in August, 1942 
that we changed the name of our magazine to its 
present title and added the by-line, “Specialized for 
the oil refining industry, including petrochemical en 
gineering, petroleum synthetics and natural gasoline 
Though 1942 was the year that the term petro 
chemicals had just come into being, we think the 
editor’s outlook was so sharp that we are quoting his 
words from the Look Box for that month 
* ‘Petrochemical’ is no idle play on words, for the 
petroleum refinery is now engaged in making raw 
chemicals for other industries, also making finished 
chemicals, which it may furnish to the public or leave 
for other distribution 
restrict petroleum refining fron 


It is no longer possible to 


chemical processing 


Pressure of military requirements has brought this 


idvancement ahead of any expected normal develop 


ent 


“Now that it is here, the chemicals now being 


produced and known to be available in crude oil forces 
this industry into wider 


naterials. Just as Refiner and Natural Gasoline Manu 


applications of finished 
acturer maintained a viewpoint as wide as the ad 


vancement from straight distillation into chemical 


processing, PETROLEUM REFINER will hold a similar 


iewpoint in chemical processing, petroleum synthetics 


and in natural gasoline 


INSTRUMENTATION 
provides the key to new 


Spend Money to 


avs to make money | 
Make Money wal o make money by 


spending money. Instru 
ments do a better, more efficient, and more eco 
nomical job of operating plants than can be done 
An additional 


trained 


by even the most skilled manpower 
rich dividend is provided in that highly 
technicians can be released to the pursuit of new 
and finer processes. These points were highlighted 
in a recent address by Porter Hart, of the Dow 
Chemical Company, Texas Division, and president 
of the Instrument Society of America. The occa 
sion was the exhibitors’ luncheon held during the 
ISA convention at Cleveland, Ohio. Here are Mr 
Hart's remarks 

“Il want to state at the outset that I have at 
tended all of the ISA conferences and exhibits 


and as a user realize their importance to industry 


“In our processing plants we are constantly 
iware that instruments do most of the day-to-day 
seeing, feeling, and thinking in their operation 


Previously this has been done by highly trained 
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For Lowered Gasoline Treating Costs 


Select the 
Most Effective 


PITH Zelsi me Valated.4telo lati 





Gasolines vary in their response to different types tions to fit your own refinery processing opera- 
of antioxidant. And different handling or storage tion. 


methods may affect stability or response to antioxi- , 
: ? Du Pont helps you use these recommendations 
. 


dant treatment. When natural inhibitors are . 
at the lowest possible cost by offering two 


»resent in the gasoline, induction period determi- . : —— a ae —— 
i 8 E ; Gasoline Antioxidants—No.’s 5 and 22. No. 5 
nations are not always reliable indications of the is 509 N-normal-butyl-para-amino-phenol in 
4 ‘ = “aim - < ave a 
tendency to form gum in storage. In some cases 20% Anhydrous Methanol and 30% Anhy 
. v4 c farce i 4 re anc “ c » 
addition of small amounts of the proper antioxi- dues Isopropanol No. 22 is N:N’-di-second- 
“ . No. 22 is N: 
dant as the gasoline leaves the cracking unit may . . 
S B ’ ary butyl-para-phenylenediamine. Both are 
be desirable to prevent gum formation prior to | 
: available from warehouses in Los Angeles, 
Doctor sweetening or caustic washing. This often Celiforaie. Housson, Texes: end Carney’s 
’ ALTO a; « > -xas; wa py 
makes possible a considerable economy in the Point, N. J 
. oint, N. f. 


final treating 
lo help you find the most economical solu- 
tion to these gasoline stabilizing problems, 
Du Pont offers the following services: 
] Du Pont District Laboratories will help you 
evaluate your stock in terms of its antioxidant 6 us vat OFF 


Better Things for Better Living 
« « « through Chemistry 


Petroleum Chemicals 


needs and provide you with recommenda- 


New York, N.Y Wilmin n, Del 

E. |. DU PONT DE NEMOURS & COMPANY (INC.) District f Chicago, iit District f Sen Shae 
Petroieur er v ® Wilmington 98, Delowore Offices cotton. ton " Laboratories | Howston Tense 
( los Angeles f E! Monte, Calif 


N CANADA, Conadion Industries Limited—Toronto, Ont Montreal, Que Coigory, Alte. 
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Petroleum Refiner's The Look Box 


engineers and tech- 

nicians. The present 

day plants take advan- 

tage of these new meth- 

ods and they are 

designed around in- 

struments as a type of 

‘super-Vision’ (with a 

capital ‘V’). This 

‘super-Vision’ has made 

it possible that once a 

new plant has been de- 

signed, built and put 

into operation on auto- 

matic control, it re- 

quires little attention 

from operating person- 

nel, thus freeing brain- Porter Hart 
power for further engineering and development 
work 

“Most chemical and petroleum processing com- 
panies will agree that they can afford to spend 
$100,000 on instruments to make a full-time man 
twice as productive. You instrument manufactur- 
ers have made this possible. 

“T have spoken of instruments as a form of 
‘super-Vision’ in the processing plants. They also 
perform the same duties for research and de- 
velopment groups as well as all types of manu- 
facturing. Only with this increased productivity of 
the scientist, the engineer, and the worker can we 
maintain and improve our high standard of living 

“Because instruments are educated to see, feel. 
taste, smell, and hear operating factors, they act as 
supervisors, doing the thinking and making adjust 
ments for general operations. I offer a toast to your 
contribution to ‘super-Vision,’ with a capital V.” 

Far-sighted leaders in the refining and petro 
chemicals fields heartily endorse the sentiments ex 
pressed by Mr. Hart. Petroteum ReFINeR editors 
have long been cognizant of the increasing im- 
portance of instrumentation to their readers. With 
this in mind, a most important contribution is be 
ing prepared in the form of a special Instrumenta 
tion issue, scheduled for December. The details are 
a secret right now, but watch next month’s Look 

Sox for a special announcement! 


THERE HARDLY 
needs to be any concern 
over adequate supply of 
heating oil this winter, no 
matter how severe the weather may be. Despite 
the refinery strike, the nation’s refiners have done 
an excellent job of overcoming the production loss 
and assuring its customers of sufficient fuel. This 
favorable stocks position has been the result of 
record-breaking operation of the industry’s plants 
and proper adjustment of output yields. 

Since the strike’s end, distillate fuel and gasoline 
have been made in record quantities, while the 


Stocks in 


Favorable Position 
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heavier residual oils have been held to year-ago 
yields. This has vastly improved the distillate and 
motor fuel stocks position and prevented accumu- 
lation of excessive amounts of residual. 

Heating oil stocks are on the road to their high- 
est level in history. With 112% million barrels of 
distillate fuel in storage by mid-September, it is 
certain that more than 120 million barrels will be 
tanked by the first of November. That would com- 
pare with 109% million barrels on hand a year 
earlier. 

Inventories of the light heating oils are now 
slightly more than 10 million barrels greater than 
at the same time in 1951. The remarkable recovery 
made since the strike is evidenced by the fact that 
at the end of June distillate stocks were 7 million 
barrels below inventories of a year earlier, and 
since that time about 46% million barrels have 
been added to supplies. As a result the industry 
can enter the winter consuming season with the 
lareest heating oil supply in history. 

Stocks will continue to gain, and certainly should 
prove adequate to satisfy the larger consumption 
rates expected this winter. It will take unusually 
cold weather to cause oil shortages this season. 

Other refined product stocks are in fairly good 
position. Gasoline inventories were about 434 mil- 
lion barrels under 1951 levels, but at the current 
rate of plant operation they are gaining rapidly 
and have plenty of time to catch up during the 
coming low-consumption season. Residual oils are 
a little larger than they were a year ago, but con- 
tinued reduction of yields of this product can pre- 
vent excessive accumulation. 


DURING THE past month, 
hundreds and hundreds of new 
subscriptions to PrtTroLteuM 
Corps on Job REFINER have rolled into our 
Houston office. Men engaged in every important 
phase of the industry—and from almost every sec- 
tion of the country—have requested that their sub- 
scriptions start with last month’s Process Issue. 


Widespread 


And all of this is the result of the fine job you, 
our readers, did as “Temporary Circulation Man- 
agers.” Bob de Sombre, our full-time Circulation 
Manager, has asked us to pass along his thanks to 
all of you who accepted the appointment. The re- 
sponse has been overwhelming ... and heartwarm- 
ing. We can’t help but feel that the wonderful 
cooperation you have given us has something to 
do with the value you yourself place on PETROLEUM 
ReFiner. And we plan to make every effort to see 
that we continue to merit your confidence. 

_ Only a limited number of copies of the big 
Process Issue are left. So if any of your fellow 
workers haven't as yet sent in their orders, please 
tell them to write us as soon as possible. And 
once again—many thanks for your cooperation. 
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UREA SYNTHESIS RECYCLE SECTION 


VULCAN 


CINCINNATI 
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Commercial scale manufacture of Urea by the Swiss Inventa Process 
hes been carried on in this plant at Ems, Switzerland, since early 1949 


The Inventa Process has been fully translated to 
American design and economic requirements and 
is offered by Vulcan Engineering Divison in the 
United States and Canada. Vulcan is equipped 
to design and construct complete Urea plants and 
will give prompt attention to inquiries concerning 


the commercially proven Inventa Process. 
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VULCAN ENGINEERING DIVISION 


“Tis VULCAN CorrerR & Supply Co. 
General Offices and Piant, CINCINNATI 2, OHIO 


NEW YORK BOSTON PHILADELPHIA SAN FRANCISCO 
VICKERS VULCAN PROCESS ENGINEERING CO., LTD., MONTREAL, CANADA 


OTHER DIVISIONS OF THE VULCAN COPPER & SUPPLY CO.. 


MANUFACTURING DIVISION « CONSTRUCTION DIVISION © INDUSTRIAL SUPPLY DIVISION 
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Industry Accepts 
Vocational Guidance Responsibility 


A number of devices are available to industry to 


help do a better job of fitting the worker to his task 


Eugene J. Benge 
Benge Associates 
Asheville, N. C. 


AMERICAN industry em- 
ployes, or switches them from job to 
job with a carelessness it dare not ex- 
with basic materials like oil, 
wood, chemicals or metals. We tend 
to think of men quantitatively not 
qualitatively. We say: is he strong 
enough? smart enough? skilled 
enough? To these we should (but we 
don’t) add: Does he manifest traits 
of persuasiveness? dominance? emo- 
tional maturity? Does he derive satis- 
faction from working with people? 
ideas? words? mathematics? physical 
creative 


hires 


ercise 


objects? routine matters ? 
problems? Does he have ambition? 
perserverance ? integrity ? 

So we assign potential salesmen to 
machine tending jobs; potential super- 
visors to research: potential research- 
ers to selling. The stark fact is that 
each hiring, transfer or promotion is 
actually vocational guidance. 

The principal devices industry has 
available to help it do a better job of 
fitting workers to jobs include: 

@ Aptitude tests 

@ Physical examinations 

@ Job analysis 

@ Merit rating 

Underlying are large social implica 
tions, as industry uses these new tools 
to discharge an old responsibility. Em- 
ployes generally have sought relief 
from their work life frustrations by 
demanding wage increases and legis- 
lative actions. Better job adjustment 
of employees reduces their frustra- 
tions, and therefore their pressures for 
economic and legislative change. fur- 
thermore increases productivity per 
man. If for no other then 
enlightened self-interest, employers 
should delve into the profit possibili- 
ties of better employe adjustment. 

Following World War I, extensive 
research showed conclusively that the 
intelligence and trade tests given to 
several million soldiers provided dif- 
ferentiations of great significance to 
civilian and industrial life. In the pe- 
riod between World War I and World 
War II, psychologists worked out many 
frutiful applications of testing in the 
field of industry. Various tests of dex- 


reason 


terity and of coordination were suc- 
cessfully used by many companies for 
different types of manual operation. 
Some companies found that tests of 
trade information enabled them to dif- 
ferentiate beginners from experts 
among applicants. 

Most of the paper tests and dexterity 
can be administered by a per- 
sonnel assistant, who merely refers the 
score to a table in order to determine 
the grade of an applicant, and needs 
no training in psychology. 

Workers in the field early came to 
realize that there were factors at work 
in achieving success other than ability. 
These factors dealt with interests and 
with personality development. 


tests 


Personality Tests 


Most of the so-called personality 
tests are too time consuming and too 
difficult of interpretation to be of im- 
mediate use in personnel departments. 
In the long run, however, they may 
have great significance. Here are two 
brilliant. 
mediocre. Your is ready to 
fire the mediocre man: but the tests 
reveal that he would make an excellent 
production foreman. Your company 
considers promoting the brilliant 
chemist to a plant superintendency; 
the tests predict that he would be in- 
capable of accepting responsibility, 
would be bewildered by administrative 
detail. Better for him and for the com- 
pany to leave him in his present 
research capacity. So the tests for ex- 
ecutive ability will the ex- 
perience of both men. The company 
will have given a high-level vocational 


research chemists—-one one 


company 


conserve 


guidance. 

Thousands of companies are using 
aptitude tests in selection, transfer, 
promotion. Of 522 companies return- 
ing a questionnaire sent out by the 
National Industria! Conference Board, 
19 percent had instituted testing pro- 
grams between 1941 and 1945. 

In this period, too, industry extended 
the use of physical examinations, both 
for applicants and for periodic re- 
examination of employes. Tests of leg 


and back muscles in lifting, of hand 
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grip, of lung capacity and of endur- 
ance were found helpful in selecting 
manual workers. 

Visual testing in industry has been 
subjected to a great deal of research. 
The simple eye chart, placed at 20 
feet, has given way to apparatus de- 
signed to test different aspects of 
vision, such as depth perception, lat- 
eral imbalance, vertical imbalance, 
astigmatism, color discrimination and 
combined vision from both eyes. Some 


‘companies have found that tri-focal 


glasses help workers whose jobs force 
them to work at varying visual dis- 
tances. In accepting responsibility for 
measuring eyesight or improving work- 
ing conditions to aid eyesight, industry 
is making a distinct contribution to 
social welfare as well as to produc- 
tivity. 

Testing of hearing, still in its in- 
fancy in industry, will likely become 
as much a part of the entrance phys- 
ical examination as is vision testing 
today. 

It was inevitable that test research- 
ers should attempt to use results from 
job analyses. 

Several methods were developed for 
analyzing jobs in terms of factors 
which were measurable by tests. This 
simple idea represented a great stride 
forward. Thus a job analysis might 
show that the work required knowledge 
of fractions and decimals, a wide vo- 
cabulary, a knowledge of technical 
matters in a given field, speed and 
accuracy in clerical matters, interest 
in working with mathematics and in 
persuading other people. These terms 
then suggested the specific kinds of 
tests needed in contra-distinction to 
the generalized tests used heretofore. 

It became possible to draw up pro 
files of job and man, to match one 
with the other in order to judge 
whether a particular applicant had 
the attributes likely to succeed and to 
note the areas in which he seemed to 
be deficient so that training could be 
given. In a sense this double profile 
method provided the marriage between 
job analysis and aptitude testing. It is 
the distinctly new step forward in the 
field of aptitude testing, one which 
promises to prove revolutionary. 

Most formal merit rating plans have 
been developed for purposes of wage 
and salary administration. Too fre- 
quently they call for ratings on such 
glittering generalities as dependability, 
versatility, potentiality or other ilities 
and alities. A more specific plan can 
be more useful, as follows: 

1) List what the employe on his 
present job, must know, do and 
be. Be specific. 

2) Rate each item listed depending 
on how adequately the employe 
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«efor Gas Compression in Refineries 


QO" WELL” UNITS of this type are slow speed; designed 
with direct drive through right-angle gears to two 
parallel compressors so as to utilize 300 hp. input from 
a single prime mover with maximum efficiency. 

For applications in the larger-volume-low-pressure 


range, single-stage compressors can be furnished. Where 


higher pressures are required, multi-stage Compressors 
can be furnished to develop discharge pressures to 
3,000 p-S.1. 

Installations in hazardous areas can be made with max- 
imum safety, by incorporating a fire wall between unit 
and driver as indicated in the sketch. 

Where gas concentrating operations exceed the capac- 
ity of a single compressor unit, multi-unit installations 


FLWELL 


are highly practical because they permit the routine 
servicing of individual compressors when necessary 
without shutting down the entire operation. 


Let your ‘“‘Ollwell”’ Representative ...quote on “‘Oilwell’’ 
Compressor Units to meet the gas-concentrating require- 
ments of your refinery. 


Oil WELL SUPPLY 
DIVISION 
UNITED STATES STEEL COMPANY 
Executive Offices—DALLAS, TEXAS Area Offices —— CALGARY, CANADA 
Export Offico— CASPER, WYOMING . . . COLUMBUS, 0 
30 ROCKEFELLER PLAZA DALLAS, TEXAS .. . HOUSTON, TEXAS 
WEW YORK 20, W. Y. TULSA, OKLA. ...LOS ANGELES, CALIF. 
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7 | Who's Building What? 


Contract for Phenol Plant 
Awarded to Stone and Webster 


Standard Oil Company has awarded 
a contract for construction of a phenol 
plant at Richmond, Calif. to the Stone 
and Webster Corporation. To be the 
frst phenol plant in the west, it will 
cost approximately $4 million. Actual 
construction is scheduled to begin early 
next year and the plant is expected to 
be completed about the end of 1953 

The installation will utilize a re 
cently-devel process in 
which chlorine 


synthesis 


} 
ituri 


ped 
neither s1 acid nor 


is used 


Dutch Catalyst Being Built 

The Dutch Koninklijke Zwavelzuur 
fabrieken Voorheen Ketjen of Amster- 
lam is building a 7% million guilder 
Amsterdam site for the 
The 
produced under license 
New 


plant is expected to go 


plant on its 


production of petroleum catalyst 


atalyst will be 
from the Cyanamid Company of 


York. The nev 


int perati 


$17.5 Million Plant 
Planned By Grace 
W. R. Grace & Company has made 
plans to build a new $17.5 million plant 
material to 
and urea. A 30 
half of which 


using natural g: as raw 


manufacture ammonia 


vear, $35 million loan, will 


be used to construct the plant, has been 


obtained by the company from four major 
location of the 


knowr 


insurance companies. The 


plant has not yet been made 


Guidance 
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meets it, as shown in Chart A. 
CHART A 


Rating Degree 


Rating Degree 


2 Below average 
l Very Low 
Deficient 


Above Average 0 
Average or 


3) Analyze each listing for ratings 
of 2, 1 or 0. These job require- 
ments are not matched by em- 
ploye qualifications, and suggest 
maladjustment to the task or 
need for training. 

Merit rating, in conjunction with the 
other devices outlined in this article 
can indicate with considerable cer- 
tainty whether an employe is well 
placed, i. e., whether the employer has 
properly discharged his vocational 
guidance responsibility. 
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Rate of Petroleum Expansion 
Applications Has Fallen Off 


The Defense Production Administra 
tion has reported a definite slowing in 
the rate of applications for petroleum 
project expansions. The dgency said that 
it was not sure whether this was merely 
a seasonal lull or whether some phases 
f the expamsion program might be i 
danger of falling short of their goals. It 
was also pointed out that a number of 
expansion goals have already been 
reached 

Nine with name of the com 
pany, location of the facility, amount 
certified and percent approved for rapid 
write-off during the period from mid 
August to mid-September were: 

Sunset Oil Company—Los Angeles, 
petroleum refining facilities, $76,900, 40 
percent and $2.2 million, 25 percent 

Mid-West Refineries, Inc.—Alma, 
Mich., gasoline facilities, $348,000, 65 
percent 

Standard Oil Company (Indiana) 
Wood River, IIL, petroleum refining fa 
cilities, $425,000, 25 percent 

Natural Gasoline Corporation—Hawk 
ins, Texas, facilities, $325,000, 
65 percent 

Tide Water Associated Oil Company 

East Bernard, Texas, natural gasoline 
facilities, $646,574, 65 percent 

Cities Service Oil Company 
bonne Parish, La., natural gasoline fa- 
cilities, $2.8 million, 65 percent 

Texas Gas Products Corporation— 
Upton, Midland, Regan and Glasscock 
Counties, Texas, natural gasoline facili 
ties, $2.7 million, 65 percent; $190,000 
90 percent 

McMurrey Refining Company—Tyler, 
Texas, petroleum refining facilities, $70,- 
000, 50 percent 

Malco Refineries—Prewitt, N. Mex., 
petroleum refining facilities, $239,500, 65 
percent 


Phillips 


projects, 


gasoline 


lerre- 


Phil 
ncentrate ta 
$731,000 


Petroleum ( 
lips, Texas, cyclohexene c« 
cilities, $145,900, 50 (pe 


65 percent 


$28.5 Million Refinery 
Built by Shell in Provence 


The Shell Oil Company 
structed a new refinery in Provencs 
France which is large and versatile 
enough to make France self-sufficient in 
carburants and liquefied 
first rehnery in urope 
plying all the basic needs in these 
to the nation. The refinery, at 
L’Etang, cost $28.8 million and 
three million tons a 


mpany 


cent, 


has con 


gas. It is the 


c apable or 


sup 
fuels 
rcTre 
has a 
capacity ot year 


Cities Service to Maintain 
Petty’s Island Grease Unit 


The Cities Service Oil Company said 
recently that it will continue to operate 
compounding and grease making facili 
ties at its Petty’s Island plant, near 
Philadelphia. The oil refining equipment 
at Petty’s Island, which had 12,000 bar 
rels a day capacity, is being dismantled 
under a contract awarded to J. S. Berk 
wit & Company. The facilities have been 
idle more than five years 


A Gulf Publishing Company Publication 


Bureau Retort Completed 


Construction has been completed on the Bu 
reau of Mines’ demonstration-scale retort at 
Rifle, Colo. The unit shown above employing a 
relatively new and promising process for con 
tinuous extraction of oil from oil shale, was 
built by the Blaw-Knox Construction Company 
of Pittsburgh and is patterned after a six-ton- 
a-day pilot plant that has proved the “gas com 
bustion” process the most efficient and most 
economical ever developed at Rifle. 

Major objectives of the new retorting plant, 
which has a capacity range from 150 to 400 
tons of oil shale daily, are 1) to determine 
cost and yield data that will permit an accurate 
evaluation of “gas-combustion” process; 2) to 
provide the technical information that indus 
try will need to design commercial plants; and 
3) to supply crude shale oil in quantities re 
quired for the Bureau's refining studies 

The Catalytic Construction Company of 
Philadelphia has been awarded a contract to 
design a catalytic refining demonstration plant 
for the same project. The proposed unit will 
be used to demonstrate the refining of shole- 
oil distillates by catalytic means in reforming 
and treating processes. 

Catalytic Construction will furnish engineer- 
ing and design services for the plant following 
processes developed by the Oil Shale Demon 
stration Branch of the Bureau of Mines. 


New Unit Enables Balikpapan 
To Raise Crude Production 
The 


third distillation unit of the 
B.P.M. Balikpapan, Indonesia refinery, 
which recently entered into operation, 
will enable the production of crude oil 
in the refinery to be raised to more than 
42,000 barrels a day. Crude oil produc- 
tion in Balikpapan has declined some 50 
percent since before the war, now aver- 


aging some 490,000 barrels 


Standard-Vacuum to Build 
$35 Million Bombay Refinery 


The construction contract for Stand 
ard-Vacuum Oil Company’s new 25,000- 
barrel-a-day oil refinery in Bombay has 
been awarded to the Lummus Company 
Engineers are now in Bombay to com 
plete survey work for construction of 
the $35 million project 


Altona Refinery Expansion 


Standard-Vacuum Oil Company has 
announced plans for the expansion of its 
Altona Refinery near Melbourne, Aus 
tralia, calling for an 11-fold increase in 
capacity 

The additional facilities will help meet 
the new demand for oil caused by Aus- 
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Albanian Refinery to Begin 


Operating Soon in Valona 


The Albanian e r er 


ace i erat 


i 


Rotterdam Refinery to Get 
50 Percent Capacity Boost 


Britain's New Oil Refinery 
Set for Early Completion 


AIOC Hikes Output 
At Llandarcy Refinery 
\ i ‘ 


New $112 Million Refinery 


To Be Built Near Nairobi 


Jefferson Expanding Laboratory Space 


Jetterson Chemical Company, Inc., has started construction on a half-million-dollar addition 
to its research laboratory facilities at Austin, Texas. The larger of the new buildings will ultimately 
provide bench-scale research facilities for about 50 chemists. The smaller building will add to 
present office and library space. The company said its decision to increase the scale of research 
activities was based in part on its successful introduction of several new chemicals developed in 


the present laboratories during the past year 


West German Refiners Trail 

In Capacity; Pickup Planned 
At the annual conference of the Liquid 
Aesocinion held v 
t is rey rted that 
de oil refining 


t seven m 


Indiana Standard Raises 
Sights For Mandan Plant 


i pany (Indianz 


Plans Completed for 
Phillips Gasoline Plant 

: , oh ig ty ~ Pen emt pach mero 
lrend, West 


} 


Multi-Million Dollar Plant 
Planned by Amerada Petroleum 


Petrol 1" ( rporat 1 has 
I nstruction ot 
the Williston 

reclaim the 

il wells i 


| cost be 


Propane Deresining Unit 
To Be Added by Sinclair 
Sinclair Refining Company 
begin construction of a new prt 
resining plant at its refinery 
ville, N. Y. The 
unit is 700 barrels a day 
600 flash steam r 
| ‘ , 


have beet 


New Saskatchewan Refinery 
Opened by British American 


The Britis \ i 
Limited recent ni 1 


Two New Units Scheduled 
For Humble’s Baytown Plant 
re xas 


} 
be ! 


mt 


n Ma 


Natural Gasoline Increases 
Capacity of Texas Refinery 


vas rece nN 


additions 


Natur 
Hawkins 


ality 

S mates 
The w 

weeks. T 

( mpat stor has the contract 
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with best practices 
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FROM O 
UR FILE OF HEAT INSULATION 


CONTRACT # 5 / 99 5 


COMPANY: 
Western Electric Company 
Baltimore, Maryland 


INST ALLATION: 


Pipe lines carrying steam, 
air, hut and cold water 


KEY TO PIPE LINES: 

q) 3" 50-16 
sta. Thi 

steam line 


300—1b. § 
g5% Magnesi4 


Dbl Std 


g) 4" 40° water 
Light-Duty Cork 


supp 


mS 6" 
return 


4" 40 water ly 
Light-Duty 
4" 200 return 


Sta 


200 


Std 


water 
Th 


supply 


water 


4" 200 water return 


Std 
supply 
85% 


water 
Thick 


4 
5 
6) 4" 
7 
8 


4" 200 
Std 


steam line 
ck 85% Magnesia 


Covering 
Ly 
Cork Covering 
ick 85% Magnesia 
Thick 85% Magnesia 
Thick 854 Magnesia 


Magnesia 


A . : 
neat job like this is no accident 


Complete insulation 


Contract Service 


y insulation contract 5 
bid on 4 set of spec! | 
There are other factors 
written into a prope” 
gely determine | 
>t the agreement will be 
factory They include: 


sponsibility — re 


» complete the contract de- 
eseen ev ents. 


a reputation for qual- 
ttlement 


any justified complaints 


1 ability — experience 
al and research staff to 


s technic 
rk in accordance 


e the wo 
ources ~~ trained 
d workmen able to 
t efficiently- 
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handle any cont. ac 


5. Efficiency _—ability 

curately things like 
insurance, 

pensation. 


to handle ac- 


prov isions, 

men’s com 
You get all these with an 

Armstrong Contract 


The neat finished 
Lapa shed appearance of thi 
ont ree her pipe runs didn't jus — 
akin ager engineering and awe on peal 
canals Boe Piping was laid out aieen oe 
ee ae : ull insulation thickne: <tr nog 
ot amd - ation was applied ney oe pape 
oe nner by the mechani conn 
i ng pee we anics of Armstrong’s 
s Ticé 
es. a Piping supplies steam, air, h 
ater ines that automatically a sy =F ghar 
prates hna _ one wires. As shown in the iy te 
man Petsson lines were inoulated we orn 
used on cold ane Sa a dead vring was 
mee hpene toe pnd += These quality m enth ode 
ee ee ae installed accordin meg a 
ere years of efficient woutst f ea 
oldman pase ink re in the market for ~ tin = me 
eg np ith Armstrong Cork tw oar te 
sulating ahaha dis  eoeanearaee ply god in 
ie — and experienced ft a en 
gar ape act your near-by Armst Of 
7810 Mane pe to Armstrong Cork C os 
venue, Lancaster, Ponnasieuiinn O 
ania. 
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For temperatures up to 2800” F 
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Construction 


Ontario's Newest Refinery 
Now Operating in Sarnia 
Canadian Oj ( Ltd re- 
ntly celebrated its fittieth anniversary 
as a refiner with the dedication of its 
1),000-barrel-a-day refinery at. Sar- 

nt The $23 million project, the 

part of the company’s $27 mil- 
nstruction program, has been in 
several months fol 
ng a unit-by-unit start-up that com 
| earher this year 
ucted with the 


ompanies, 


eration ft 


approval of the 
ment as a national de 
! rated steel al 

the Canadian and 

he new plant is 
the govern 
oration to supply 
itish Common- 


y synthetic rubber 


Crovert 


ctense 


ne ¢t 
t 
I 


I 


estab- 
Ihe plant also has a pipe line 
nection to the nearby Dow Chemi 
Canada plant for supplying the 
r with raw materials 
ne & Webster Engineering 
tion handled the lesign and con- 
l the general 


1 
ni 


ment 


Cor- 


f nearly all t 


Atlantic Refining Announces 
Use of New Catalytic Process 


he Atlantic Refining ( 


mpany re- 
e first commer 
1 


thyti 


peration at the oil refinery of the 
McBride Refining Company, Lablanca, 
Texas. The unit has a capacity of 750 
barrels a day 

A second unit using the Atlantic proc- 
ess is under construction by Malco Re- 
fineries, Inc., at Prewitt, N. Mex. At- 
lantic is building an 11,000-barrel-a-day 
plant at its Philadelphia refinery and is 
designing another large unit to be con- 
structed at its refinery at Port Arthur, 
Texas 


Chapman Reports To Congress, 
Urges Synthetic Production 


Interior Secretary Chapman, in his 
annual report to Congress on synthetic 
liquid fuels, recently urged industry to 
establish commercial plants for produc 
ing oil from shale and coal 

[he report is particularly optimistic 
regarding oil shale, claiming that return 
from such an investment would be high 
enough to warrant “serious attention.” 

Regarding coal hydrogenation, the re 
port said something in the way of gov- 
ernment incentives to private industry 
may be required at this time. No details 
were given on how or in what manner 
these government incentives might be 
provided. 

Chapman stressed the national impor 
tance of developing new sources of liquid 
fuels, saying “there is little question but 
time in the future domestic 

oil will have to be suplemented 
th liquid fuels from both coal and oil 
The job will not be done with 
: - 


ne 


some 


a 


Free-World Retiners 
Surpassing U.S. Hopes 


Deputy Petroleum Administrator J] 
Ed Warren reported, at the end of 1952, 
refining capacity in those nations out- 
side the iron curtain may reach about 
5.8 million barrels of crude oil a day 

At the end of 1951, the capacity was 
5 million barrels a day. The U. 5S 
thought an expansion of about 768,000 
barrels a day was feasible in two years, 
viz., 1952 and 1953 

During the three years, 1949, 1950, and 
1951, foreign demand increased at a rate 
of about 460,000 barrels a day each year, 
while U. S. demand went up at a rate 
of 240,000 barrels a day 


Catalytic Cracking Unit 
Planned by Antwerp Refinery 


A Houdriflow catalytic cracking unit 
will be installed at the Antwerp refinery 
of Albatros S. A. Belge pour le Raffin- 
age de Petrole. The moving-bed installa- 
tion, employing a gas-lift for catalyst 
circulation, is designed for a nominal 
capacity of 3600 barrels a day 


Sulfur Plant in Canada 


Canada’s first sulfur-from- petroleum 
plant is now operating at Jumping 
Pound, Alberta. The initial annual out- 
put will be over 10,000 tons, and the cost 
of the new plant is nearly $400,000. The 
sulfur is extracted from hydrogen sul- 
phide in the natural gas treated at the 
adjoining Shell plant 


Refinery and Other Plant Construction 


COMPANY Plant Site 


Project 


FAST 


Elk Ref 


Faso Standar 


Bao Standar Mase 


i Pverett. Mass j 

Faso Everett, Mas. uP pape 
Ethy! Edgemor, Del traethy! Lead 
Front»r Ou Refining Tonawanda.N.Y lef 

Frontier Oni Ref Erie City, N. Y 

Geon (Goodrich Calvert City 
Ky 
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Estimated 
Cost 


Daily 


Capacity States 


Probable 
Complevon 


Liceaser Engineering Contractor 





+18 500 t 
17,000 bbi. 


8,000 bbls. 


$125 m 
$3.5 million Under Constr 
PAD Certified 


Completed 


$4,940,000 


ertified DPA 
ler Constr 


jer Cons 


( 
{ 3 

Under Constr 
{ 

{ ous 


Under Constr 
pring Constr 
Under vetr 


Under Constr 


Under Constr 
Under Constr 


Contracted 


PAD Certified 
Certified DPA 
Under Constr 
Under Constr 


Late 1952 


Late 1952 


$404,000 
$3.4 million Under Constr 
$950,000 Completed 


Under Constr Late 1952 


1953 
Karly 1953 


Under Constr 
Under Conswr 
Compieted 
PAD Certified 
Announced 
PAD Cerufied 


$184 125 
$6 million 
$i! million 


Under Constr Late 1952 


Ashland & 
Catalytic 


Houdry 


vOP Catalytic 
atalytee 
Athan tie Per y 
Atlantic HKadger Div Hadger Div 
| 
Radger Div 
Kellogg 


Hydrocarbon Hydroearbon Hydroearhon 


Southeastern 

Constr. Co. 
Hydrocarbon Hydrocarbon 
Biaw-Knox Blaw-Knox 


Socony Vac 


Procot Procen 
Lummus, SOD 
& Poster 
Wheeler 


Lummus, 80D 
& Foster 
Wheeler 


80D 
80D 


Foster Wheeler 
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LIGHTNIN Mixers 
blending gasoline 
in a large Texas 
refinery. 





If you want all the capacity your tanks can deliver, equip them with 
LIGHTNIN Mixers. 

Here are two typical examples of fast turnover at low cost, made 
possible by LIGHTNIN Mixers: 


Operation Tank Installed HP Total Time 


Blending motor fuel §110,000-Bbl. 75 65 minutes 
Blending lube oil 10,000-Gal. 7” 20 minutes 


LIGHTNIN Mixers are fully guaranteed to do the job right. This 
unique guarantee is backed by nearly 20 years of service to refiners 
...and by a continuing research program that works constantly to 
give you the most advanced answers to fluid agitation problems. 

LIGHTNIN Side Entering Mixers are supplied in gear drive and 
V-belt drive models for tanks of any size or shape. They are easily 
repacked from outside the tank, without draining the tank. Modi- 
fications are available to meet your service conditions. Write today, 
outlining your needs—or mail the coupon for descriptive bulletins 
on LIGHTNIN Mixers. 


Sa SR SSS STS See eee 


MIXING EQUIPMENT Co., Inc. 


164 Mt. Read Blvd., Rochester 11, N. Y. 
In Canada: William & J. G. Greey, Ltd., Toronto 


Please send me the literature checked 
B-104 Side Entering C) B-106 Condensed Catalog 
Mixers showing complete line 

[) B-103 Top Entering C) B-102 Top Entering Mix- 
Mixers (propeller type) ers (turbine and paddle 


B-75 Portable Mixers type) 
(electric and air driven) DH-50 Laboratory Mixers 


EV 


Name 

Title 

Company 

Address 

City Zone Stote 


PORTABLE SIDE ENTERING TOP ENTERING 
Ye to 3 HP 1 to 25 HP Ye to 500 HP 





At Brown & Root there’s 
engineering to match 
the imagination of industry 


PETROCHEMICAL 


CHEMICAL 





PUBLIC UTILITY 


Brown & Root’s vast experience in diversified heavy construction and engineering can 
readily be translated into money-saving solutions for your contemplated project. 

In three decades Brown & Root has built a solid backlog of satisfied clients among the 
biggest names in industry. This fact is attested by continued repeat contract awards 
from this same client list. 

If your firm contemplates new plant construction or plant expansion, a word from you 
will put Brown & Root planning experts at your disposal. 


BROW! & ROOT, Inc. Cnginacts » ConsTuilbrs 


BOX 3, Hous WON Ppie ef £ 
CABLE ADORESS — BROWNBILT 


BROWN.-BILT 
Associate Componies:— BROWN ENGINEERING CORP e BROWN & ROOT MARINE OPERATORS INC. 
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COMPANY 


Plant Sue 


REFINERY AND OTHER PLANT 


Project 


Daily 
Capacst 


Estermated 
Cost 


CONSTRUCTION——Continued 


Licenser | Engineering Contractor 





Gulf 


Gulf 

Gulf 

Gulf 

Hercules Powder 
Koppers 


Mathieson Hydro- 
carbon Chemica! 


Monsanto 


Sinclair Ref. 
*Sinclair Refining 
Sorony- Vacuum 
Socony Vacuum 
Soeony- Vacuum 
Soeony- Vacuum 
Sue O 

Sun Oi 


8un Oil Company 
Texas Company 
*United Fuel Gas Co 


*United Fuel Gas{Co. 


United Refining Co 
8. Industrial 
Chemical 


MID-CONTINENT 
Allied Chemical & 
dye Corp. s 
*Amerada Pet. Corp 
7 


Mutsy 
Metanees? vel Oil ( 


Ashland O& R 


Ashland O&R 

Aurora Gasoline 

Ben Franklin Rig 
Bureau of Mines 
*Central Petroleum Co. 
Cities Service Oil Co. 
Cities Service 


Cities Service 
Consumers Coop 


Continental Oil 


Deep Roek Oil 
Deep Rock Oi 
Dewront Chem 
Dow Chemical 


Wks 


Dow Chemical 
Dow Chemical 


Dow Chemical 
Dow-Corning 

E! Dorado Refining 
*Globe Oil and Reig 
Great Northern 
Great Northern Oil 
Great Northern 
Great Northern 
Gulf Ov 
Jnternational Refin- 


eries 
Kanotex Refining 


Kanotex 
Lakemde Refining 


Leonard Refineries. 


Lion Oil 
Lion Oi) 
Lion Oi 
Mercury Oil Kefining 
Mercury 


Mirhigan Chem 
Mid-Continent Pet 
Midland Coop. 

W bolewale 


Minnesota Mining 


Monsanto Chemical 

Natl. Petro Chemi- 
cals Corp. 

Natl. Petro Chem 


Northern Nat. Gas 
Northern Nat. Gas 
Northwestern 
Refir.ing 

Ohio O# 

*Ohio Oil Company 
Obie Standard 
Obio Standard 
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Philadelphia 


Philadelphia 
Philadelp.ua 
Philadelphia 


Gibb 


N.J. 


Crude; Atoms. & 
Vacuum Unit 
Gasoline Sweet. 
Cat. Reform. 
Cat Cracker 





Kobuta, Pa. 

Brandenburg, 
Ky. 

Memphis, Tenn. 

Charleston, W 


Va 
SpringMicld, 
A 


ass. 
Mareus Hook 
Wellsville, N.Y 
Paulsboro, NJ 
Paulsboro, N.J 
Paulsboro, NJ 
Paulsboro, N.J 
Marcus Hook, 
apes Hook, 

a 
Marcus Hook, 
Westville, NJ 
Coco, W. Va 


Hurricane, W. 
a 

Warren, Pa. 

Haltimore, Md 


South Point, O 
Wilhston Basin, 
N.D 
Magnolia, Ark 


Catlettsburg, 
Ky 


Findlay, Ohio 
Detroit, Mich 
Ardmore, Okla. 
(its, Kane 
Coyle, Okla. 
Chirago, If. 

BE. Chicago, Ind 


Blackwell, Okla. 
Philipsburg, 
Cans 
Ponea City, 
Okla. 
Cushing, Okla. 
Cushing, Okla. 
Detroit, Mich 
Midland, Mich 


Ludington, 
Mieh 
Midland, Mich 


Midland, Mich 
Midland Mich 

E! Dorado, Kans 
Lemont, Ill 

St. Paul, Minn 

St Paul 

St. Paul 

St Paul 

Cincinnati, Ohio 

Carlton City, 
Minn 
Arkansas City, 
Kans 

Arkansas City 
Kalamazoo, 
Mich 

Alma, Mich 


El Dorado, Ark 
El Dorado, Ark 
E} Dorado, Ark. 
Oklahoma City 
Oklahoma City 


St. Louis. Mo. 
Tulsa Co., Okla. 
Cushing, Okla. 


Copley Twp., 
Ohbto 
Addyston. Ohio 
Tuseola, Til 


Tuscola, Til 


Holeomb, Kans 
Holeomt 

St. Paul Park, 

Minn 

Robhinaon, TM. 
Robinsoa, LL 
Cleveland, 0) 
Cleveland 


I 
Styrene Mono- 
mer 

Chemical Pl. 
Cat. Crk. & Aux 
Enlarg. Chem 


acilities 
‘olyviny! chio- 


Sulfur Ext 


pres vane Deres. 


xpansion 
TCC Unit 
Products Exp. 
Bead Catalyst 
Lube Oil Pit. 


Addition to 
Comp. Sta. & 
Dehydration 
Comp. Sta. 


Lab 
Ethy! Aleohol 
Pit 


Synthetic 
Nitrogen 
Natural Gaso- 
line Pit. 
Increase Pro- 
pane Rerov 
Vacuum Unit 
Crude Tower 
Unit 
Gasoline Mig 
Basie Refining 
Expansion 
Reopen Heli. Pt 
Gasoline Pit 
(irease-M aking 


| Fluid Hydro- 


former 

Nat. Gasoline 

Cat. Crk. Unit 
Dist. Expansion 
Expansion 


romaties Fac. 
Labe Oi) Pit. 
Sulfurse Acid 
2nd Hypersorp- 
thon Unit 
Bromine for 
TEI 


E 

Ethylene Di- 
brom: 
Vinyltoluene Pit 
Methyl! Chloride 
Expansion 
Alkylation Unit 
Crude Topping 
Cat. Crk 

Cat. Reformer 
Cat. Poly 
Canning Pit. 
Refinery 


Varuum Unit 
Fluid Cat. 
Cat. Reformer 


Sulfur Aod 
Aviation Gaso. 
Capacity Exp 


Sulfurie Acid 
Fac 


Styrene Plastics 

Ethane- Propane 
Nat. Gas 

Petro Chem Pit 


Gas Debydra. 
Gas Refg. Pit 
Topping & 
Cracking Unit 
Coking Unit 
Houdriforming 
Crude Topping 
Cracker: Poly 


125,000 bbls. 


40,000 bbis. 
10,000 bbis. 
63,000 bbls. 


20 
6700 bi 
46,000 
15,000 
8,400 bbis. 

10,000 bbis. 


bis. 
bbl. 
bbls. 


60,000 bbls. 
200 M Msef 


50,000 tons yr 


$8 million 
$4 milbon 


$17 million 


$1.7 million 
$9 milbon 


$1.2 million 


| $320,000 


$1 million 
$12-15 million 


$2.3 million 
$2.5 million 
$8.4 million 


$12 millon 


$328,815 


$12.5 million 


| $10 million 


100 MMCF 


$11,000 bbls. 
7,000 bbis. 


2.6 million 


| $400,000 


14,500 bbls. 
48 Mef/yr 
5.5 million Ibs. | 


| 


10,000 bbis. | 


4,800 bbis. 
5,000 bbls. 

+4,000 bbis. 
None 


1,050 bbis. 


2 million |bs. 
yr 


+4,000 bbls . 
15,000 bbls. 
30,000 bbis. 
7,420 bbls. 
6,000 bbls. 
$80 bbis. 


11,500 bbis. 
4,600 bbl 


5,700 bbl 

1,500 bbls. 
14,000 bbls. 
432 bbl 

5,000 bbis. 
1,150 bbis. 
2.500 360 bbl 
5,900/1,800 bbl 


4,000 bbls 


500 mmef 


185,000 mefd 


| 30.000 bbi 


5,009 bbis. 
8,000 bbis. 

7000 bed 1 
18,000 40 bhi 


$2 million 
°$3 millon 


$4 million 
$2.6 million 
$7.5 million 
$3,250,000 
$2 million 
$950,000 
$433,500 
$370,000 
$8 milion 
$820.000 
$3 million 
$4 million 


$26 million 


$7 million 
$2.4 million 


$200,000 


$810,000 
$5 million 


| 
$3.2 million 


$81,681 
$119,572 
$3 million 


$2.1 million 


$32 million 
$32 million 


$2 millon 


$4.2 milhon 
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Under Constr. 
Demgning 
Demgning 

ue 
Start Late 1952 
Completed 


Under Constr. 


Under Constr. 
Completed 


Announced 


Completed 
Engineering 
Compieted 
Completed 
Announced 
Under Constr. 
Completed 
Engineering 


a 
Under Constr. 
Engineering 


Under Constr 


Under Constr 
Announced 


Design 
Planning 
Under Constr 


Field Work 
Field Work 


Under Constr 
Announced 
Under Constr. 
Under Consw 
Authorized 
Planned 
Design 


PAD Certified 
Engineer 
PAD Certified 
Under Constr 
Under Constr. 
Under Constr. 
Completed 
Completed 


Under Constr 
Planning 


| Certified DPA 


Announced 
Completed 
Completed 


Under Constr. 


Under Constr 
Announced 


Engineering 

PAD Certified 
Certified DPA 
Under Constr. 
Under Constr 


Plap 
Announced 


Under Constr 


Completed 
Completed 
Under Constr 


Under Constr. 
Planning 
Jesign 


Mid 1953 
March, 1954 


Foster Wheeler 
Gulf 

Kellogg 
Koppers 
Badger Div 
Koch 


Foster Wheeler 


Kellogg 


Dec., 1952 


March, 1953 
Late 1952 
Fall 1952 


Early, 1953 
4 th Qtr.. 1952 


4th Qtr. 1952 


Late 1952 


Catalytie 
Catalytic 


Fall, 1952 


1953 


Late, 1952 Kellogg Kellogg 


| Early 1953 


Ref. Eng 


Feb., 1953 Ref. Eng 
Ref. Eng 
Staff 


Mid 1953 Ref. Eng 
Mid 1953 Staff 


Mar., 1953 Kellogg Kellogg 


Foster Wheeler 


Stone & Webster 
8 


Ref Eng 
U.O.P. 


Stone & Webster 
Staff 

Ref. Eng. 

Staff 


$.0.D Lummus Lummus 


U.O.P. 
Phillps 


U.0.P.-Ref Eng | Ref. Eng 


Dee., 1952 Koeh Staff 


Cat. Constr Cat. Constr. 


Late 1953 


Late 1952 Ref. Eng Ref. Eng 


UOP & Ref. 
Engineers 


Late 1952 


Late 1952 


Aug., 1953 
April, 1953 


Late 1953 Cat. Constr 





COMPANY 
ma Refg. Co 
Old Duteh Ret 


Oklah 


Pana Refining 

Petroeum Specialues 

Petlipe Petroleum 
Co 


I 
Koose ve 

Refining 
Koowe ve 4! 
Roosevelt O&K 


Sh 


Atle 
"Atle 
Rarnetall 
He 


tie Ref 


tie Ref 


Cabot Carbon 


REFINERY AND OTHER PLANT CONSTRUCTION—Continuved 


Plant Site 
Seminole, Okls. 
Muskegon, Mich 


Pana, Til 
Flat Hock, Mich 
Okmulgee, Okla 


miths Bl 


easant, 


leasant, 
I heasant 
Nood River, lil 


Vood River, Ill 


Wood I 


Wood River 
Wood River, 11 
Wh Z 
W t 
N.D 
rand Forks. 
N. Dakota 
1 On 
Toledo, Oh 


asin, | 
levela 
Mma Li] 


Tulsa, Okla 
rant ( 


Dunean, Okla 
Lawrenceville, Ill 


Project 
Refinery 
Aromatic Fa 


Girbotol Unit 
Cat. Cracker 
Cat. Crk. with 
Feed Prep. t 
& Gas Pit 
Alkylate Pac 


trate 
Fluid Hydro 
former 

Additives Pit 
Aleohols Prod 
Rensene Expa 
New Crude 
Refinery 


Refinery 


Crd. Dist Plt 
Is 


Alkylat 


at. Reforming 
Alkyla Feed 


Daily 
Capacity 


2,000-2,509 bois 


45,000 bbls 


3,000 bbls 


Research Center 


} 


k ac 
Fapand Kefinery 





1225 MMCF 
15,000 bbls. 
2,400 bhis. 
+20,000 bbls 


Estumated 
Cost 


Status 


Probable 
Completion 


Fagineering 





$40,006 


$515,130 


$2 milion 
$4.5 million 
$390 00K 


$2.5 million 


$1.5 million 
$1,145,000 


$42.5 million 


$34.4 million 


$3 milhor 
$ 


mo 


$4 millio 


$2.6 milho: 


$4' 4 milhor 
$3 mi'lion 

$2.4 million 
$8.5 million 
$6.7 million 


$! milbor 


$1.7 million 


$17.6 million 
$15 million 


$40,350 
$566,320 


1 million 
5 millon 


Under Constr 


Under Constr 


Planning 
Completed 


Under Constr 


Start May 
Completed 


t 
Under Constr 
Desgn 
Under Constr 
PAD Certified 
PAD Certified 


Planned 
Design 
Deagn 

"la 

Under Constr. 
Under Constr 
Prenaring 
Under Constr 
Design 


Design 
Under Constr 
om pleting 
Under Constr. 


Planning 


Completed 
Under Constr 


| Certified DPA 


Under Constr. 


Completed 
Under Constr 
Under Constr. 
Completed 


Announced 
Certified DPA 
t Certified 


Design 


Under Constr 
Under Constr 


PAD Certified 
Certified DPA 


Projected 
Completing 


Announced 


Demgn 


demier 


»mpleted 
jer Constr 


Under Constr 


ected 


Spring 1953 
Spring 1953 


Late 1953 


Jan., 1953 


Early 1954 


Late 1953 
End 1952 
Find 1952 
End 1952 
1054 


1953 


End 1952 


1954 


Mid 1953 
Mid 1954 


May, 1953 


Spring, 1953 


Mid 1953 


Late 1952 


Late 1952 
Mid 1953 


Early 


Kellogg 
Kellogg 
UOP 


ror 
U.OP 


Bechtel 
Shell 


Badger Div 


Bechtel 


Foster Wheeler 
Staff 


MeKee 
McKee 


Lummus 


Lamb 
& Harmon 
Stearns-Koger 


Shreve 


Ref. Eng 


Foster Wheeler 


Kellogg 


Procon 


Atlante 
Badger 


® Continued 


Petroleum Re finer 


Kellogz 


ellogg 
Procon 


Procon 


Foater- Wheeler 
Fluor 


Hadger Div 


Rechtel 


Foster Wheeler 
Quaker 


Manhattan 


Stearns-Roger 


Ref. Eng 
Foster Wheeler, 
Kellogg 
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PIPE FITTINGS of 
STAINLESS STEEL 


You still can get the ESCO stainless steel 


pipe fittings you need. These are carried in 


warehouse stocks throughout the country in 
both screwed and flanged types...in full range 
of shapes and sizes...in standard corrosion 
resisting analyses. Special sizes, types and 
analyses are produced subject to N.P.A. regu- 
lations governing critical alloys. 

Also available on short notice are stainless 
flanges cast for pressures of 150 to 900 pounds; 
sizes from 14,” to 16”; standard or special 
analyses. 

Detailed information on pipe fittings and 
flanges are contained in the comprehensive 
new catalog “ESCO Stainless and High Alloy 
Products”. A copy will be given you upon 
request. Ask your nearest ESCO representa 
tive, or use the coupon below. 

STAINLESS AND 
HIGH ALLOY STEELS 





ELECTRIC STEEL FOUNDRY 
2181 N. W. 25th Avenue, Portland 10, Oregon 


ELECTRIC STEEL FOUNDRY Please send me a copy of your catalog, ESCO Stainless and 
High Alloy Products 


2181 N. W. 25th Avenue, Portland 10, Oregon 
Sales Offices and Warehouses 

CHICAGO, ILLINOIS NEW YORK CITY, NEW YORK 
HONOLULU, T. H. SAN FRANCISCO, CALIFORNIA 
HOUSTON, TEXAS SEATTLE, WASHINGTON 
LOS ANGELES, CALIFORNIA SPOKANE, WASHINGTON 
EUGENE, OREGON MEDFORD, OREGON 

mw canana — €600 umiten, vancouver, 8. c. 
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A 
Ps 


Choice of Leaders 


From Coast to Coast 


a 


SEL Mee ComPORATiON OF AMERICA 
@ PHILADELPHIA 34, PENNSYLUAnIA 


Heat Processing Engineers for Industry - Development - Design - Manufacture 
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REFINERY AND OTHER PLANT CONSTRUCTION—Continved 


Daily Estimated 
COMPANY Plant Site Project Capacity Cost 
Cartade & Carbon Texas City, Tex Acetylene Pit. 
Cartnde & Carbon Texas City, Tex.| Poly. Resins 140,000 Ibe. 
Carbide & Carbon Seadrift, Texas Polyethylene & 140,000 Ibs. J ; Early 1953 
Corporation Ethylene Gly- 





Celanese Corp. Pampa, Tex Chem. Pit Completing Brown & Root Brown & Root 
Cities Service Lake Charles, Fluid Hydro- : . Engineering Kellogg Kellogg 
la. former | 
Cities Service Oil Pampa, Texas Gasoline Expan . Certified DPA Parsons 
*Columbia Southern Corpus Christi, | Chlorine & Under Constr. | End 1952 3 Tellepsen Tellepsen 
Chemieal Co. exas Caustie Unit | 
Hydration Pit Under Constr. End 1952 § Tellepsen Tellepsen 
Col-Tex Refining Co Colorado City, Platforming Planned 4 
Texas Unit | 
Consobdated Chem Ratoa R Sulfurie Acid $3.5 million Under Constr Nov., 1952 Chemico Chemwo 
*Consolidated Chemi- | Baytown, Texas Acid Unit Planning End 1953 
cal Industries, Loc Baton Rouge, Acid Unit { $3.5 millon Under Constr End 1952 


La. 
Continental Oil > ; Refinery Expan : . $24 million Under Constr. Jan., 1953 0.0.P. Badger Div., Badger Div., 
La ‘onoco Procon 
Cosden Petroleum Spring. Platforming and 4, $3 million Completing U.0.P.-Dow U 0.P.-Dow Procon 
C Texas Jdex Units 
Crude Topping 
$265,000 Desiga 
Cat. Cracker 


Davison Chemical ‘ > Catalyst Pit. E : $7 million Under Constr. Early 1953 Consd. Eng 

oe Nd Petroleum ; Frame Absorp- Under Constr F 0. L. Olson 
‘ex tion Pit 

Da ‘Ray Petroleum Eagle Lake, qe Nat. Gasoline $4,000 Certified DPA 

Del Ray Petroleum Eagle Lake, T Butane & Pro- Certified DPA 


pane 
*Delta Chemical Co. Pointe a la Petrochemical Planned 
Hache, La. Pit | 
Diamond Alkali Houston, Texas Petrochemicals $2 million Contracted Brown & Root 
Dow Chemical Freeport, Texas | Styrene Plastics $1.6 million Under Constr Braun 
Dow Chemical Freeport Ethylene Di- $8 milbon Under Constr Braun 
bromide Unit 
Dow Chemical Freeport Perchloraeth yl- $3 million Under Constr. ° Braan 
ene Chloride 
Dow Chemical Freeport, Texas | Benzene Addi. $1.2 million Certified DPA 
*Dow Chemical Co Freeport, Texas | Ethy!-Dow Pit. Under Constr. Early 1953 8 8 Tellepsen 
Dow Chemical Texas City, Tex. Research Fac. $2.6 million Under Constr 1953 South western 
Du Poot B Tex . b v Begin 1953 
nit 
a ‘ Du Pont de Orange, Texas Expand Poly- Under Constr Late 1952 
mours & Co.,lnc — anu 
acilities 
Eastern States Pet. Houston Texas Ethe lene Mig. Projected 
Eastern States Pet. Houston Texas —. Closed Army Contract 
t. 
Emso Standard Baton Rouge Aromatics Fac Under Constr. 
Baton Rouge Crude Distill. sae bbls. | i J : Early 1953 8. Kellogg 
Baton Rouge Cat Cracker 1,000 bbis. Early 1953 f Kellogg 
Baton Rouge Crude Pipe Still Hy 000 bbis. 1954 Kellogg 
Baton Rouge,La. Iso-ectyle & 
Tridecyl Mfg. 
(aleohol 


) ‘3 
Houston, Texas | Chemicals Mfg. 100 min. Ibs./yr Completing} | . Gee Batge 
Ww 


*Ethy! Corp Baton Rouge BHC Pit. Under Constr " | End 1952 8 Tellepsen 
Ethy!-Dow Freeport, Texas 60,000 Ibe. $8.2 millon ! 





Freeport Sulphur . a Is. Bay, | § ) 1,400 tons $10-15 million Engineering 1953 
a. | 
“General Crude Oil Co.| Kent County Extraction Pit. Planned 


exas 
Gilmore Refineries Odessa, Texas = New Refinery* | 50,000 bbis $40 2 Dengn 
Great Southern Corpus Christi Platformer Off $5 million Engineering 3 , 1953 Fluor 
*Great Southern Corpus Christi, Piatforming and 4,000 bbis. Dengn 9 95 J U.O.P., Procon 
Chemical Corp. Texas Udex Units | 

Gulf Oil Crane Co., Tex. | Sulfur Unit $200,000 Certified DPA 
Gelf Ou Pt. Arthur, Tex. | Ethylene Pit. 45,000 Ibs $15.4 million Completing Lummus Lummus 
Gulf Oi Port Arthur Sulfuric Acid 300 tons $2,318,855 Under Constr Late, 1953 Leonard Constr | Leonard Constr 
Gulf Oil Port Arthur Polymerization 2, 145,000 Under Constr. Summer, 1953 Bechtel Heehtel 
Gulf Ol Port Arthur Sulfur Recovery 60 tons $586,390 Designing Fall 1952 Parsons Parsons 
Gulf OW Waddell, Texas | Sulfur Extrac. 20 tons Completing Grff Graff 
Heyden Chemical Houston, Texas | Methanol fr $12 million Announced 

Natural Gas 
Humble Oil Baytown, Texas Sulfuric Acid $608,000 Announced 
*Humble O&4R Co Baytown, Texas Cat. Light Ends 37 MMscf $4 milhon Planning 4th Qtr., 1953 

Recovery Unit | 19,400 bbis. 
*Humble O&R Co. Baytown, Texas | Propane Deas- $5 milhoo A waiting Oct., 1953 

phalting Unit ‘ 
Humble O&R | i Field, Gas Comp. Pit. (30.6 mmef ) End, 1952 

| 


etas 
Humble O&R Co. Baytown, Texas Paraxylene Pit 66,000 Ibs. Planned May, 1953 
Jefferson Chemical Port Neches, Ethylene Oude DPA Certified 
| Texas Ethylene Glycol 
Jefferson Chemical | Port Neches Phenol Mfg ; Under Constr July, 1953 
*Jergina Oil Co. of Dewitt, Texas Comp. Stripper Authorized 
exas Pit 
*Kerr-Me(ee Oil Moore Co., Tex. | Natural G yas0o. 55 M Mef $850,000 Under Constr Early 1953 Dresser, Staff 
Koppers Co., Ine Pt. Arthur, Tex - $6 millon Completing Koppers 
Levelland Refining Amarillo, Texas : 2 3006/150 bbis $2.4 million esig! 
Lion Oil Co. Luling, La. ’ 300 tons $31 million DPA Certified 
Lone Star Producing Ft. Chadbourne, Gasoline Pit 30 mmef $3 milhon Under Constr 
Company Texas 
Magnoba Hurricane Creek | Casinghead Demgned 
Field, Beaure- Gasoline Pit 
gard Parish La 
Magnolia Petroleum... | Beaumont, Tex Therm. Cat 17,000 bbis. $10 million Projected 
Reforming 
*Magnolia Petroleum. | Chaison, Texas | Cooling Facil Engineering Ist Qtr. 1953 
Magnolia Petroleum Midland Co., Nat. Gas & $8.3 million Certified DPA 
exas Butane 
Mayfair Minerals McAllen, Texas | Natural Gas Pit Announced 
Mebride Refining. Edinburg, Tex. Modernization 3,500 bbis. Under Constr. 
McBride Refining. Edinburg, Tex Cat. Reform 800 bbls Compleung 
Monarch Refining San Antonio, Plaid Cat. Crk. | 4,000 bbi 
Texas 
Monareh San Antonio Poly. Unit 2,500 bhi $12.5 million Design Mid 1953 
Monareh San Antonio Alky. Unit 2,500 bbl 
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COMPANY 
Monsanto 
Monsanto 
Monsanto Chemica! 

Lo 


*Monsanto Chemical 
*Natural Gasoline Co 
Onys Refining Co. 


Pan Am Petre 
& Trans 

Pan Am Souther 

Pan-Am § 

Pao-Am Souther 


Pan-Aty Southern 
Pan American 

Pan American Re 

fining 

Pan American 
Panhandle Prod. & 
Panoma Cort 
Pecos Petroleum 


Phillips Chemical 

Philips OF 

Thithipe Pet 

Phillips Pet. Co 
pe Pet 


ips Petroleum 


pa Petroleum 
« Petroleum 
im 


Plant Site 


REFINERY 


Project 


AND OTHER PLANT CONSTRUCTION—Continu 


Daily 
Capacity 


Estimated 
ost 


Status 


Pretebe ps 5 


Completion Licensor 


Engineering Contractor 





Texas (ity 
Texas City, Tex 
Texas City, Tex 


Texas City, Tex 
Hawkins, Texas 
Abilene, Texas 


Texas City, Tex 


Destreban, La 
Destrehan, La 
Destrehan, La 


Destrehan, La 
Texas City 
Texas City, 
Texas 
Texas ( 


Styrene Plastics 
Viny! Chloride 
Acrylonitrile 
Mfg. Facil 
Pit. Expansion 


Av-Gas Expan 


at. Crk.. Gas, 
Alkylation 


Natural Gas Plt 


Petrochemicals 
Natural Gasoline 
Natural Gasoline 


‘quip 
Natural Gasnline 
Expanded Gaso- 


tanes Mig 
yclohexane 
on. Fac 


as Comp. Plt 


fur Reece 


r very 
Refinery 


Altera 


r) 

fe Dist. and 
Vacuum Units 
at. Cracker and 
Gas Pit 
Barium Su 
fonate 


600 tons 
13 MMef 
650 bbis 
1500 bbls. 
11,150 bids 


12,000 bbls 
2,500 bbls 
2.000 bbi 
9,000 bbis 
12,000 bbis 
130,000 bbis.! 
Cracking 
12,400 hbis. 
8,000 bbl 


14,611 gale 
240, 260 bbls. 


570 bbl 
100,000 eu. ft. 


100 mef 


400 tons 


#60,000 cu. ft 


60,00 cf 


*30,000 eu. ft. 
} MMCP 


20 M Mef 


$* 6 millon 
$7.3 milion 
$30 milhon 


$4.5 milion 


$5.5 m:llion 


500,000 


$2.5 million 
$15.5 milbor 


$212,000 
$38 milbon 
$409,612 
$159,165 


$! milhon 
$9.6 milhoo 


$5.4 millon 


$876,900 


$1.5 million 


2 millon 


$2 millon 
$3.6 mibo 


$108 millo 
$390,000 


$7 million 


$6.6 millio 


$3 milbon 


$500,000 
$1.5 mill 


$4.6 mil 


miller 


$1 million 


$33.6 midlon 


$145,700 


5 milbon 


$2.7 million 
; lion 


muilor 


Completed 





Completung 
Announced 
Engineering 


Under Constr 
Under Constr 
[ 


Jemgn 
Planoed 
Plan 


Under Constr. 


Completing 
Under Constr 


Under Constr 
Begin 1952 


Design 
Completing 


Planned 
Under Constr 
Announees 
Under Constr 
Under Constr. 


Under Constr. 
Under Constr 
Under Constr. 
PAD Certified 
PAD Certified 


PAD Certified 
Completing 


Certufied DPA 
Authorized 


Engineering 
Certified DPA 


Certified DPA 
Projected 


Under Constr 
Under Constr. 


PAD Certified 


Inder Constr. 


Under Constr 
Start 1952 


Planned 
Under Constr. 


Announced 
Planning 


Planning 
Completing 
Announced 
Completing 
Under Constr. 
Completing 
Engineering 
Engineering 
Under Constr. 
Under Constr. 
Demgn 
Certified DPA 
Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 
Certified DPA 


Announced 


Under Constr 


Completed 
Compileung 


Announced 


1952 


Hydrocarbon 


End 1952 
End 1952 

| DOP 
End 1952 


Oct, 1953 


Oct., 1952 


January, 1953 


| 1953 


End, 1952 
Nov., 1952 


1 Qur., 1954 


Spring, 1953 


Early 1953 


Spring, 1953 


Lummus 


| Mareh, 1953 


Dec., 1952 


Sept., 1953 
2nd Qtr., 1953 
Late 1952 


Fall 1953 


Mid 1953 


Braun 


Hydrocarboa 


Procoa 


Lummus Lummus 


Kellogg Kellogg 


Lummus 
|.ummus! 
Texas-Gulf 


Ref. Eng 


Gas Pit. Constr. | Gas Plt. Conste. 


Tellepaen 
Philips 


Phillipe 


Phillipe Philips 


Hudson 


Kellogg 


Tellepaen 
Kellogg 


Procon 


Lummus Lummus 


Kellogg 
Pioneer Pioneer 


Parsons 
Badger, Fluor 


Parsons 
Badger, Fluor 
Fluor 

Foster Wheeler 
and Fluor 
Procon 


Graff 


“taf 
Staff- Fluor 


Braun 


Ref. Eng Eng. 


Kellogg Constr 


Cat. Constr Constr 


Blaw-Krox Blaw-Knox 


© Continued on Page 
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Another Example 
of 
Efficient Power 


at Lower Cost 





COOPER-BESSEMER V-ANGLES ON THE JOB 





Conserving Gas and Dollars 


AT LONE 


HE answer to efficient. low-cost compressor 

service at Lone Star Gas Company's gasoline 
extraction plant in the Katie Field is this 2.560-horse- 
power line-up of Cooper-Bessemer V-angles. These 
units, 3 GMX’s and a GMV, compress casinghead 
and low pressure distillate gas from about 60 psi 
suction to 415 psi discharge, for delivery to the ab- 


sorber. 


STAR GAS COMPANY’S KATIE PLANT 


Of particular interest, the engines have automatic 
speed control and drive compressor cylinders select- 
ed for a wide range of operation without the use of 
unloading equipment. Add to this the fact that every 
crankthrow, all down the line, drives a compres- 
sor cylinder. Here’s an economical, easy-to-main- 
tain setup that makes the most of Cooper-Bessemer 


V-angle compactness. 


The 


Cooper-Bessemer 


Corporation 


New York City Washington, D.C. Bradford, Pa. Parkersburg, W. Va. 


Son Francisco 


Seattle, Wash. St. Louis, Mo. 


Shreveport, La. 


Houston, Dallas, Greggton, Pampa and Odessa, Texas 
los Angeles, Colif. 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 


Caracas, Venezuela Gloucester, Mass. Tulsa, Okla. New Orleans, Lo. 








Q. Which is 
the ONLY : 
company = -vnneoencoce” 


This line includes antioxidants, metal 


deactivator and gasoline dyes as well 


: * 
md ing d as tetraethyl lead antiknock compound. 


Tetraethyl lead was first made 


C0 MPLETE commercially by a process developed by 
Du Pont in 1923 and, from that year until 


September 1945, DuPont was the sole 





manufacturer of tetraethyl lead in the 


li f 
‘ ine 0 United States. 
* 
aso ine As in the case of TEL, all Du Pont additives 
g are backed by a comprehensive technical 


service program. This program is brought 


e,® 
d itives to you by experienced representatives 
e 


who are supported by the 5 thousand Du Pont 


personnel engaged in research and 


its administration. 


hemicals 


E. |. DUPONT DE NEMOURS & CO. (INC.) * Petroleum Chemicals Division, Wilmington 98, Delaware 
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REFINERY AND OTHER PLANT CONSTRUCTION—Continuved 


Daily Estimated Prebable 
COMPANY Plant Site Project Capacity Cost Status Completion Licenser Engineering Contractor 





*Stanolind O4G Sundown, Texas Gas Pit. Increase 123 } * Under Constr. Jan., 1953 Staff Blaw-Knox 
Stanolind O4&G Sundown, Texas Sulfur Recovery Completed Fluor Fluor 
Stanolind O4G Odessa, Texas Sulfur Ree. Pit 17.7 long tons Under Constr. Early 1953 Girdler Corp. Girdler Corp 
Stanolind O&R Andrews Co., Nat. Gasoline 11 MMCF $2.7 million Under Constr Dec., 1952 Hudson Hudson 
Texas 
Sunray Corpus Christi Cat. Cracker 28,000 bbls. $16 million Under Constr Summer 1953 v.0.P. L 
*Suntide Ref. Co Corpus Christi Crude Oil Ref 25,000 bbls. $15 million nder Constr. 1953 U.O.P U 
*Taylor Oil & Gas Corpus Christi Platform. Unit | 5,000 bbis Planning July, 1953 U.0.P. U 
Company Texas 
Tavlor 0&6 Co. Corpus Christi Aromatics Fac 3,750 bbls. $3.7 million Engineering June, 1953 UOP UOP Staff 
*Texas City Chemical Texas City, Tex. Dicalcium Phos- | 300 tons 
phate Pit. $7 million Under Constr June, 1953 Chemico Chemico Chemico 
Sulfuric Acid Pit.) 300 tons 
Texas City Refining Texas City. Tex. Modernization $3 milhon Engineering 1953 Henry Kaiser Henry Kaiser 
Texas City Refining Texas City, Tex. Modernization $3 million Eng. Studies 1953 Henry Kaiser 
Texas City Refining Texas City, Tex. Cat. Cracker 19,000 bbis. $2.4 million Under Constr End, 1952 Houary Houdry Kawer 
Texas City Refining Texas City, Tex. Avia-Alkylate 2.5 million Certified DPA 
Texas Eastman Longview, Tex Petrochemicals 20,000 bbis. $5.7 million Partial Oper 
Propane 
Tex.-Harvey Gas Midland, Texas | Gas Pit.; Refrig. | 35 mef wet $5.5 million Completing 
The Texas Co Pt. Arthur, Tex. | Expansion 20,000 bbls. Under Constr 1953 Texas Co. 
The Texas Company Port Arthur 18,500 bbis. $1,286,000 Approved DPA 1953 
Texas Co. E} Paso, Texas , . 5,000 bbis. Planned Late, 1954 
The Texas Company Amarillo, Texas ; ‘ac. 47,000 bbis. $20,750,000 Approved DPA —_ Late, 1954 a 
*Texas Gas Products Rankin, Texas Gas Pit. Expan. Under Constr Early 1953 Texas Natural Texas Natural 
Corporation 
*Texas Natural Gaso- Whitesboro, Tex. Remote Absorp- 50,000 gals Under Constr Complete Texas Natural Texas Natural 
line Corp. & H. W tion Sta 
Bass & Sona, Inc. 
United Carbon Co Shamrock, Texas! Carbon Black 68,500 Ibs. $1.5 million Under Constr. 
United Gas Pipe Line | Sterlington, La Dehydration 25,000 mef Under Constr. 
United States Rubber Baton Rouge, Buna W Rubber 82,200 ibs. Completing 
‘o a Pit. Expan. 
Universal Oil Products | Mooringsport, Synthetic Cat. Announced 
I 


).P.-Lummus Lommus 


ummus Lummus 
fi 
0.P. Staff 


a ifg 
“Warren Pet. Co Houston, Texas | Terminal Docks Under Constr End 1952 Staff Tellepsen 


*West Texas Gas Co. Fritch, Texas M $300,000 Dengn Mid-1953 Anderson-Baird 
Wickett Refining Wickett, Texas | Thermal Crker 2,000 bbis Under Constr 


ROCKY MOUNTAIN 

Bay Petroleum Denver, Colo Fluid Cat. Crk 3,500 bbis. $1.9 million Under Constr Jan., 1953 Procon Procon 
Bay Petroleum Denver, Colo. Crude Expan 6,000 bbis. Under Constr Procon Procon 
Bureau of Mines Ritle, Colo. Demoust. Ke- 150-400 ton $333,870 Completing 1952 Blaw-Knox Staff 


tort 
California Co Rangely, Colo. Products Addi $700,000 Completed Delta Delta 
*Carter Oil Co Billings, Mont Cat. Poly. Unit 600 bbls. Under Constr Early 1953 Blaw Blaw 
& Waste Heat 
Boiler Aux 
Continental Oil Co. Johnson Co Gasoline Pit Announced 
Wyoming 
Continental Sulphur Thermopolis, Sulfur Extrac- Planning 
& Phosphate Corp Wyo. tion 
*E] Paso Natural Gas | Blanco, N.M Comp., Dehyd 180 M Msef Engineering 2nd Qtr., 1953 Staff 
Company & Gaso. Pit 
*E! Paso Natural Gas | Gallup, N.M Fractionation Engineering 2nd Qtr., 1953 Staff 
*E) Paso Natural Gas San Juan Co., Gasoline Pit 4.500 bbls. Planned 1952 
Company N.M 
*Empire Pet. Co Denver, Colo. Crude Expan 13,500 bpd Announced 
Farmers — Laurel, Mont Fluid Cat. Crker.| 5,000 bbls. $3.5 million Under Constr Nov., 1952 Ref. Eng. 
Central Exe 
Garfield Chemical & Salt Lake City Sulfuric Acid $2.5 million Plan 
Mfg. Corp 
Genl. Pet. Corp Worland, Wyo. Gasoline Ext 8 mmef $4 million Certified DPA NF es 
Malco Refinenes Prewitt, N.M. Expansion 11,500 bbis $500,000 Completing Atlantic Grebe & 
Dore Doremus 


*MeNutt Oi] & Ref Brickland, N.M Platformer 600 bbis. $300,000 Design U.O.P Staff 
Company | 
Oriental Kefining Co Denver, Colo Pereo Cyelover- 1,500 bbie Under Constr. 
sion Unit 
Phillips Chem Sulfur Extrac 100 tons $1.5 million Contracted 
Phillips Petroleum ( NN.) Natural Gasoline $27,150 PAD Certified 
Phillips Petroleum > Vac. Pit, Gas 8,000 bbls. $10 million Completing 
Coa. & Pit.; Storage, 
J Cat. Crk 
Phillips Petroleum Woods Cross, Expanded Gaso- 8,000 bbis. $5.7 million Completing 
Utah line Pac 
Phillips Petroleum Great Falls, Refining $3 million Certified DPA 
Montana 
Proven Oil & Refining Florence, Aris. Refinery 15,000 bbis. $18.3 million Planning 


Pure Oil Worland, Wyo. Sulfur Recovery 30 million Engineering | Tex. Gulf Sul- 
phur 
*Salt Lake Refining Salt Lake City, Acid Treating $450,000 Design Bechtel 
Utah nit 
*Sullivan Mining Co Kellogg, Idaho Sulfuric AcidPit.| 300 tons Under Constr. January, 1954 } &B | 84&8B 
Utah Ui Ref Salt Lake City Expansion $1 million Under Constr. January, 1953 CB4al 
Western States Refg... Salt Lake City Topping; Crker. | 3,000/2,200 bbls. $1.1 million 


WEST COAST 
*Allied Chemical & Port Chicago, Aluminum $1 millon Under Constr Mid 1953 Bechtel 

Dye Corp. Calif Fluoride Pit 
Caminol Co Hanford, Calif. Motor Gasoline Announced 1953 

& Distillate 

*Carbide & Carbon Torrance, Calif Polyethylene Pit. 60 milhon ibs. $36 million Certified DPA 

Chemicals Company yr. 
Dow Chemical Pittaburgh, Cal $670,000 Completing 


( 

Ethy! Corp Wilmington, $184,125 PAD Certified 

Calif 

Eureka Refining Long Beach, Cal.| Cat. Crker 6,000 bbis. $2.2 million 

General Petroleum Torrance, Calif De-isobutanizer $575,000 Completing 
Tower, Alkyla- 
tion Re-Rua 

General Petroleum Torrance, Calif. ~— Cat. $9 millon Projected 


orm. 
Hancock Oil Co Long Beach, Ca!.| Ethylene Glyeol | 20,000 bbls. Under Constr 
Hancock —Calif. Long Beach Aviation Gaso. $3 million PAD Certified 
Hancock Chem Long Beach Sulfur Extrac 50 tons $250,000 Completing 
*International Mineral San Jose, Calif Chemical Pro- $425,000 Under Constr 
and Chemical cons Pit. 
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Daily 
COMPANY Ptant Site eject Capacity Cost Completion Licenser Engineering Contractor 
Mohawk Petroleum Bakersfield, Jet Fuel Prod $3 million Anno 
Cali . 
Monsanto Avon, Calif Sulfuric Acid 250 tons Engineering End 1952 Monsanto Leonard Constr 
Nav San Joaqu Natural Gas P 50,000 mef $5 million Under Constr. Parsons Ma 
alif 
Richdeld Oil Watson, Calif Expansior 20,000 bbis $43 million Under Constr 1954 Braun Fluor 
Cat Cracker 
Aromaties 
Richfield. Ou Los Angeles Refinery Expan 120,000 bbis. $40 million Fluor 
Rothschild anta be at. Crker 6,008 is $2 mill Braun 
Springs, Cal 
Shell Chemical Ventura, Calif Synthetic Am 50 tons Under Constr July, 1953 Kellogg Kellogg 
Pit Gibbs & Hill 
She hemical Martinez ,Ca lfonates $90,000 Under Constr Late, 1952 Bechtel Bechtel 
She hemica Martunes, Cali stilling Expa 15,000 bbls $300,000 Under Constr Late, 1952 Bechtel Betche! 
Sheil hell l’ount Retiner 25,000. 50,04 25 m.luon Planning 
bbie 
hell O ) Wilming Distillat 52,000 bbks $4.7 millios Under Constr Early 1954 Bechtel Bechtel 
Tower 
Signal Oi & Gas Las Angeles, Ua Butanes Is $500,000 
tane 
Vacuum Torrance, Calif &r.cC.R 
ard (Ca bi} Segund Feed Preparator $2.5 milbor Completing Fluor Fluor 
andard (Ca hE) Seguod Platformer $5 millon Compleung v.OP U.P Proeor 
Standard " Richmond, Cal Alkane Pit. A $1.5 million Under Constr Jan.. 1953 Staff Bechtel 
Standard —Ca Richmond, Calif.| Synthetic I ; miln. ibs. ‘yr. | $4 millio Engineering July, 1953 
. Standard Onl ( elif Kichmood, (a Vacuum Flasher | 55,000 bt Completed Kellogg Kellogg 
4 Standard Ol-Cal Richmood ‘ Modernizauior Completed Kellogg Keiloge 
Standard (il of Calif. | Kiehmond, Calif, TCC to Houdr 500 bbls $9 millior Completed Hoadry Houdr Ketchel 
: andar n be) Segunde Henzrene | 850 bile $2.5 million Under Constr Uet., 1952 Fluor Fluor 
i Cab Bensene, 3, 20¢ 
cml ¢ El Segund Cat. Cracker 6,000 bbis $20 milbor Projected 1954 
Sta ¢ Chemica ympk alif uric Acid $57,070 Engweering 
Stauffer ( hemica Lochmond 2 Sulfurte acid $283,500 
Sumray Oil anta Maria Reconstruct 5,000 ls Procor Procon 
y - {a 
"Tide Water Amoc Avon, Calif De-ethanizer $865,000 Under Constr Mid 1953 Bechtel Bechte 
{ ) : Los Angeles &rcoc.t t $1.7 million Under Constr Oct., 1952 Houdry McKee McKee 
{ Cah me Angel Acid Treat 5,000 bbis $2.6 milboo Completung Brau Braun 
Ca Reru 
Unior alif Los Angeles H2S Reeover $540,000 Completing Girdler Cort 
Union Oil [Cal trea Uhnda, Cal. | Researeh Pit $5 milion Projected Austin, Field Walker 
and Fry 
Union Ou Los Angeles, Cal.| Crude Topping | 40,000 bbis $6 millon Dee., 1952 Fluor Fluor 
| , Unies Los Angeles Alkylate Pac 251) bbls $135,000 
: Union 0 W umington, Cal 28,500 bbls $4.5 millior 
' U nsoe W timing tor $135,000 
Union ( eum, Cali el $84,780 Certified DPA 
: Expa 
- Union OW Edmonds, Wa: \erhalt Refinery) 65,000 tons Completing Reehtel 
*Union O a Los Angeles Sulfur Mfg. Pit 50 tons $450,000 Under Constr Late 1952 Parsons Parsons 
: *Union ( Calif Los Angeles, Ammonium 50 tons $750,000 Under Constr Early 1953 E&A E&a 
i Sulfate t 
f ‘ *Unioa Oil (Calif m0 Crude Expa 40,000 bhis Under Constr End 1952 Braun 
U.S Navy aed Bik Hilts, Cal Nat. Gas I'lt 50 mancf $45 milliot Completing 
} Rtandard Ohl of 
: Cali 
| FOREIGN 
| Canada 
British Amerie Moose Jaw rude 5,000 bbls 
ask 
Brtush- A meneca Moose Jaw Thermal (rk $8 milbo Completang U.OF Tears Can. Kellogg 
: Britash- America Moose Jaw Cat. Cracking 4,500 bis 
Hritush-American On ( larksc t Grease t 42.000 the si.5m y Engineering Late 1952 C. W. Nofsnger 
Heitish Amervean (> Montreal, bast Petr hemica Ibe millio Under Constr Hercules Can. Kellogg Can. Kellogg 
and Shawings I I 
ermieals 
abot Carbon o Sernia t arboo Black 54,000 Ihe $1 milhor Under Constr Jan., 1953 Staff Stone & Webster 
apada Pht 
*Camphell Absor Alberta, ( anada Natural Gas Planned 
tion Plant, Led Plt 
eurcal tdmont Area, etro ( ca $50 m Under Constr March, 1953 Celanese- Brow Brown Root 
Alberta Pie. Root 
( Froomfeld, Oot | Refinery 0,000 bbls $18 million Under Constr 1952 Can. Kellogg Can. Kellvuga. 
anadian Industries Montreal, Que Polyeth e $13 millior Start Spring Late 1953 
Mig 
anadian Industries. bdmoo toa, ene Pit G ous Announced Late, 1953 
Lid 
D jon Tar & al Kast ro mira $50 milliot Desig End 1952 adger Badger 
Chemical Co., 16 
*Hi-Way Refineries, ask alox rma! (rack t wi $0.5 milhon Under Constr Late 1952 U0. Ref. Eng Ref. Eng 
i anada Expa 
*Hi-Way Refineries usk atoo at. Cracker 3.000 bbls $2.5 million Engineering Late 1953 U.OP Ref. Eng Ref. Eng 
Lid sade rude Revamy 500 bbl 
per ta . t Fluid Cat. Ork 22,600 bbls $5.5 mill ( ompleung Staff Foster Wheeler 
Alberta Gas Recov t 
Vac. Diet. Unit 
era aria Plaid Cat. Crk 71 0Or is $14.6 milly Under Constr Summer !|% Staff Can. Kellogg 
Diet., Light 
Ends D9 
Imperta arnia 30 Storage Tanks n . Compreting Toronto lros Horton Steel 
Works 
Imperial Ov at Cracker +10,500 bbis $13.5 milho Under Constr Fall 1953 (anadiac Canadiar 
Bechtel, Ltd Bechtel, Ltd 
Imperial Regina, Sask Mod. & Expat 12,50 s $7 million Plan Early 1954 Staff Fluor 
Midland Met. & evtier, Alte rude er 4,000 bts $2 millsor Under Constr Proco Prucor 
Pactie let 
Panther (hi and Leasde, Toront rease & Projected 
Crease ( Untarre Comp jing 
Shell (Canada Montreal, East Petro Chem Pit ¥ * $3 millio Under Constr Late 1952 Braun Braun 
*Bhell Ol Co. of Vancouver, B.( Refinery Expa 5,000 bhis Engineering 2nd Qtr., 1954 U.OP Fluor Fluor 
Canada, Lid 
Shell Oil Shellburn, Ver Refinery Ware $300,000 
b 
Sun Oi Sarnia t Refiner un Py $10 milhor Spring, 1952 Mareh, 1953 Houdry-S Cat. Const.-Sa Cat. Constr 
Supreme Refineries Oeder, Alta Asphalt Pit Planning 
Tor American (ils Alberta, Canada Refiner Planned 
Ltd., & Triter Oils, 
Lid 
® Continued on page 59 
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BLAW-KNOX FOG SYSTEMS DON’T GIVE FIRES A CHANCE TO GROW UP 


Chemical and petroleum fires strike fast with little or no warning. 
But not so fast that a Blaw-Knox Fog System actuated by rate-of- 
rise thermostats can’t knock ‘em out with a smothering blanket 
of fog before they really get started. 


A Blaw-Knox System engineered for the fire hazards existing in 
or around your plant is a most effective weapon against fire’s toll. 
On the job 24 Reuss a day, it protects your property as well as 
products essential to our national economy. 


Glad to consult with you and submit an estimate without 
obligation. 


BLAW-KNOX CONSTRUCTION COMPANY 


SPRINKLER DIVISION 
829 Beaver Ave., N.S., Pittsburgh 33, Pa. 


SRP eo ty! 
as 


Deluge Systens, Wet Pipe Systems 
Dry Pipe Systems, Water Spray and 
Fog Systems, Rate-of-Rise Sprinkler 
Systems, and Foam and Carbon Dioxide 
Extinguisher Systems 


“UTTLE JOEY SPRINKLER” 
Always on the Job 


BLAW-KNO 
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than any other design of 
AIR-COOLED EXCHANGER 


Orders for equipment mean that purchasers have been 
convinced of design and construction excellence. 


Repeat orders mean that actual service has demon- 
A mami We ; strated efficient, dependable and completely satisfac- 
roan tory performance. 
Greatest number of orders and repeat orders for a 
specific make of equipment mean widest recognition 
of superior design, construction and performance. 


e 
That, in a nutshell, is the story of Fin-Fan Air-Cooled 
Exchangers. 


The wide-spread preference for Fin-Fan includes such 
varied services as gas transmission systems, petroleum 
refineries, chemical processing plants, central power 
generating stations and industrial plants. 


Write for complete information on the exclusive 
features of these simple, sturdy, and highly successful 
exchangers, and their application to your condensing, 
cooling, heating, and heat transfer processes. 


THE GRISCOM-RUSSELL CO., MASSILLON, OHIO 


le LAN 2) PAIN Air-Cooled Exchanger(¢& ® 
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REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Daily Estimated Probable 
COMPANY Plant Site Project Capacity Cest Status Cemplenen Licenser 


Latin Americe 
Brasilian Govt. Sao Mateus Shale Oi) Pilot 100 bpd $500,000 
Santo) Brazil "it 
Brazilian Investments. | Niteroy, Rde J Refinery 20,000 bbls Petitioned 
Braz 
Cia Industrial de Between Rio- Shale oil pilot 20 bpd Completing 
Rochas Betuminosas| Sao Paulo, Pit 
Braz 
*Colombian Petro- Barco Conces- Gas Treating | MMef $5 milbon Start Late 1952 
Pit 


Kellogg 


Company s10n 1 
*Colombian Petroleum | Tibu Field Ref . 2,000 bbis. Tenders Out 
*Colombian Petroleum | Tibu, Coloma | Gasol Pit 60 mmef Engineering 4th Qtr., 1958 Fluor Fluor 
Crude qiabul- 10,000 bbis. 
Let 
onsetho Naciona tahia, Braz Expanmor 5,000 bhis Kellogg ‘ Kellogg 
‘onselho Nacional Cubatao, Sao Therm. Crk. Ref. 45,000 bbis Under Constr ‘ art PA Hydro Res. PA Hydro Res 
do Petrolec Paulo, Brazil Reforming, Vis and McKee 
Breaking Cat 
Poly 
‘onselho Nacional Mataripe, Bahia t m. C 2,500 bbie 3.5 million Completng Kellogg 
do Petroleo Brazil Pol Pr 
oncelho Naciona Salvador, Brazi! 5,000 bbls Under Constr Kellogg-P.A., Staff 
Hydro. Res. 


Under Constr 
Kellogg 


The Corporacion de Concon, Val 14,000 bbis millon Planning 
Fomento de la paraiso, Chile 
Produceror 

Creole Pet. Corp 1) Roble Field, Lepreseuling Planing 

Venetuela 
Creole Petroleum Jusepin, Vene Revamp Ref 15 mmef Under Constr 
450 bbis 

Diadema, Argentir Su ' Luboil Refining 600 bbis Projected 

Empresa Nacional " ni Refinery 20,000 bbis. th Begin 9-52 P.A., Kellogg P.A., Kellogg 
je Petr 


Braun 


ternational | - ‘ 35,000 bbls -25 m Under Constr Foster Wheeler Foster Wheeler 
eum (( mbia ts ( if Modernization 
Ipiranga S.A. Cia i" j Therm. Crk. Ref 
Brasilira de Br Crude Unit 3,000 bbis 


2.00") bia Foster Wheeler Staff 


etrolens 

Monsant \ Plasties P 

Petroleos Mexica Maza Refinery 5,000 bbts. 

Petroteas Mexican¢ Ciudad Desulfurizauior 12,000 bbis 
Units 

Petrolece Mexiranc Enlarge Refinery) 47,250 bbis 
Capacity 


PEMEX G New Ref 


Petrole Me 2 ne 4 arge Refiner 
eos Mexica fond [mor nt 1,000 bbls 


PEMEX i . i X +100 mmef 
Petroleoe Mexica , nt ement 100 bbls 


Petroleas Mexica Plenaine 
Petroleos Merican . , Ret 10,000 bb $7 Planning 


Petroleas Mexicar $20 millior Under ( 


Petroleos Mexica: Tamy \ fur $1.5 milhor 

$1.5 milhor 

Wax Pritchard 
vear 


Crude Stab. and | 10,000 bbis. and Completed 
Pressure Maint 38 mmcf 
Phe 
de D 5,000 bbis. 
20,000 bbis 
25,000 bbis i Undetermined Parsona, Brinck 
erhoff, Hall 
and Macdonald 


Completing 


Foster Wheeler Fonter Wheeler 


Refi a de Petrole Rio Jar The r 10,000 bbis Authored 
PA. Hydro. Kes} P. A. Hydro. Res 


Refinaria e Exploraca apuay a herm. tel. 20,000 bbis. 5a Under 
ie Petroleo Uninc I 
S.A 

) tons Chemico 
ad 

Rueho , rar ebne 35,000 bbls 


Shell Co. of Veneaue j Ver Comp 1 115,000 bbis. 
R 


*Sheil © mpan ( mt it tit 275 tons 
Trimdad Lease? r 
Furepe and Airca 
*Albaman Govt lo ui tefinery Under Constr End 
*Albatros 8.A. Pour ‘ 3,600 bbls. Engineering H. W.P. 


le Raffinagede Petrol a 
ATOM r New Refinery 120,000 bhis $100 milhor Design 1954 Middie East, Middle East 
Bechtel Bechtel 


Alot , : Refinery Expan. 3,000 bbis $2.8 millior End 1952 

@) 000 bbls Under Constr 1953 

40.000 bbls Under Constr End, 1952 Badger Div., Badger Div., 
Lummus, .ummus, 


Anglo lranar t d Expansior 
Angio-lranan (h Is New R 


Kelle Kelley 
Anglo-Iranian Oi Kent, Ra Atomspheric 80,000 bbls. Contracted 60,000— 1952 Badger Div Badger Div 
Distal 80,000— 1953 
x 17,000 bbls Contracted Mid 53 Pall 53 Badger Div Badger Div 
400 bbls Under Constr 
400 bbis Under Constr. 
x 8,000 bbls. Under Constr 


Anglo-lraman Onl Kent, England Vacuum Distill. | 2 

Anglo-Iranian Oni Kent, England Rerun Unit 2, 

Angio-Iranian (1) Kent, England Solutizer 5, 

Anglo-Irantan Oil Kent, England Cu Chloride 4 
Treating 
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COMPANY 


A an | 
A ‘a 

A ina 
4 inn ¢ 
A ian © 
4 an Oh 








Pot 
Witham Hriege & 
alifor 1a 
axe 
a afl b 
lheer 
eo Pr aime oh 


mrania Ispagnol 
le Petroles, S.A 
{ 4 
' ' 
hw 
Joseph Crometeld & 
na, Lid 


Deutache- Amen 
Kanmeche letro 
veselisehalt | bam 


Deutsche Prdoel, A. ( 





m 
rnme 
! a ernme 
Empresa Nacional 
| me and. Hateana 
-~ ‘ ard Ketg 
*Gelsenberg Be 
Ak Uengesellechalt 
*Ciewerkseh 
Deutche Erdoe 
Ra nes Deurag 
arrae 
vewerkachalt brdoet 
Raffinene bmata 
! strve ( ' he 
Itahane t 
Industria Met ra 





4 
Ka 0 
Ketye 
Manchester 
Ref t 


Plaat Sue 


Kent, England 
Kent, England 
Kent, England 
Kent, England 
Kent, England 
Kent, England 
Antwerp, 

Re cium 

‘ hover 

| » of South 
Afroes 

Trieste, Italy 
| reeete taly 


Pern, 

Holland 

Nae g-Pink 
Werder 


' Frapee 
we, Pre 
aM Pra 
frewilke 

France 








burg, Germany 


Heide, Germa 


Germa: 


Pvuertolianoe 
a 
Genoa, Italy 
Antwern, Belg 
iilsenkirche 
(rermany 





Mrsburg 
Germa 
Genoa, Ita 
Near Linge 
Germany 
Mantua, Ita 
M 
rto Marghera 
w y ” 
‘ rdam 
7m 
rita 
andar 
| andar 
Javdar 
I a are 
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Acid / Soda Trea 
Propane Deaspl 
Furfural Extra 


MEK Dewaxing 





Syathetic (iaec 


On Pie 














ansior 
Expa 
Crode Dis 

Fa 

xsparding Re 
Expans 

Dust a Ex 
ans 

. rk “ 
Ree Syste 
as 

Therm. Ke u 
Prog 

FurA tne 
| rming 
New Refinery 
y aer 
Atm. Dist 

1 Prey 
ree t 
Reece Purifiea 
tion Pit. Ad 
Bide. Pwr 
Hove 


Cap. Increase 
New Refinery 
Inel. Crker 





ax eo Pue 
Ou Pht 
at. Cracking 





AND OTHER PLANT 











65,700 
60 006 . 
nL . s 
4,7 
100 bebbs 
wn s 
5,000 bbls 
30 
; 
) 





2.800 bbls. Cas 


250 bbls. Diese 
tons 


4,000 bbls 
ux rt 
100 ble 


30,000 bbis 


230 bbis 


10,000 bls 
“mH ! . 
MAL la 
Td) 
wn 

700 i 
” 3 
‘ is 
00 bois 
7,000 bbis. 
250 bbs 
700 bbis 


3.000 bbis 
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Probable 
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Estumated 
Cost Status Complenon Licensor Faginee:ing 
Under Constr 
Under Constr Kellogg 
Under Constr J Texac Larmmus 
Under Constr 1953 Texaco Foster Wheeler 
Under Constr lummus 
Under Constr Mid 1953 Kellogg 
Planned 
$50-60 milbon Contracted Hydro. Rea 
$7 9 milhon Under Constr Juik, Texner Badger Div 
$7.9 million Completing Juik, Texw tadger Div 
Engiweerng 1953 Hydrocarbon Hydroearboa 
Projected Late, 1953 
Announeed 
Completing 
Under Constr Early 1953 Varios Local 
$ ‘ Under Constr End 1953 
Under Constr Late 1952 
2m Si Suthorized April, 1953 SOD SOD, Lummus 
Completed 1052 Texaco & Juik Kellogg 
$ t 
$1 malhor Planned U.OF oP 
Under Constr 195? Badger Div 
Under Constr 1953 So- Vac Badger Div 
Under Constr 1953 Seo- Vac Badger Div 
Under Constr 1953 So Vac Badger Div 
Under Constr. Socony- Va Badger Div 
Under Constr 1953 Badger Div 
j 
$5 cuihoa Under Conate. | End, 1952 | Davison Cher Badger 
$10 millor Under Constr Jan., 1954 8.0.D 
Under Constr Late, 1952 Socony-Vae , Hy drocarbu: 
Hydrocarton 
Engineering 1953 Edeleanu bdelea 
Under Constr 1952 ™ Ve 
Lummus 
$2,500,000 Plaonmne 
{ jer \ onstr 1952 
Under Constr July, 1953 soD 
Under Constr Late 1952 Soo-Vae. Hydr Hydroearhon 
carhor 
Under Constr 1953 Hydroeart« Hydrocarbor 
$8,670,000 Under Constr 4th Qtr., 1952 Hondry Lummus 
r j 5? K 
acted 52 
Dr. Caloger 
hoe 
$2 milhor Under Constr Foster Whee 
Under Constr Kellogg 
Completing Phithps | 
Licensed So- Va 
Under Constr Early 1953 
Projected 
Under str End 1952 
Under Constr Stall 
si84m Contracted Mid 195 Kellogg 
$ D Field work 
Under Constr la r Div 
Under Constr End, 1952 ja wiger Div 
Under Constr End, 1952 Tezaco Badger Div 
Under Constr End, 1952 Tex Badger Div 
Under Constr H.W.P 
Under Constr, 1952 Ewbank & 
Partners 





l.ummas 
Foater Wheeler 
Lummus 





Ke 


Badger Div 


Radger Drv 
I 


drocarbor 


Various | onal 


Lummus 


Foster Wheelee 


Badger Div 
Badger Div 





Gutte-Hutte 
I.ammus 
lummus 
Lummus 
Hydrocar 





Lurmmus 
Aelhoge 

clog 

7 
Am amd 
Staff 

wiger Div 

de 


Badger Div 


Badger Div 
Staf 
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Bakersfield Refinery uses Horton 


+ 
Bot R years ago the Standard Oil Com- 
pany of California began to modernize and 
expand its Bakersfield, California refinery. 
They planned to increase capacity 50 per 
cent and improve the quality of the refined 
products. Today the modernized and improved 
refinery, back on stream since August, 1949, 
has thirty new tanks with Horton Floating 
Roofs that are efficiently and economically 
handling and storing its increased output 
Throughout the petroleum industry today, 
modern storage tanks equipped with Horton 
Floating Roofs are reducing evaporation loss, 
corrosion, and fire hazard. These roofs float 
directly on the surface of the liquid. The 
entire bottom of the roof is normally in con- 
tact with the liquid in the tank. There is no 
air-vapor mixture above the liquid that can 
be vented and lost. Fire hazard and corrosion 
are reduced as a result of the elimination of 
this vapor space. 
Another feature of the Horton Floating 
Roofs that assure superior protection against 
evaporation is the Horton Seal. This proven Top: Panoramic view of Standard Oil 
device efficiently closes the space between Company's Bakersfield refinery showing 
the roof and shell of the tank. tanks with Horton Floating Roofs in the 
Horton Floating Roofs are built in three foreground. 
types, Double-Deck, Pontoon, and Pan. Bul- {bove: Close-up view of three 25,000-bbl. 
letin B will help you select the roof most tanks with Horton Floating Roofs used to 
suitable for your operation. Write our near- store gasoline at Standard Oil Company 
est office for a copy today. of California’s Bakersfield refinery. 


CHICAGO BRIDGE & IRGN COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


Ationta 3 2146 Healey Building Detroit 26 1520 Lafayette Building Philadelphia 3 1608—1700 Wainut Street Building 
Birmingham | 1548 North Fiftieth Street Havana 402 Abreu Building Son Francisco 4 1551—200 Bush Street 
Boston 10 1030—201 Devonshire Street Houston 2 2126 C & | Life Building Seattle | 1331 Henry Building 
Chicago 4 2463 McCormick Building Los Angeles 17 1534 General Petroleum Building Tulse 3 1626 Hunt Building 
Cleveland 15 2234 Guildhall Building New York 6 3302—165 Broadway Building Washington 6, D. C 1128 Cofritz Building 
REPRESENTATIVES AND LICENSEES 

Ateliers et Chantiers de la Seine Maritime, Paris, France Horton Steel Works, Limited, Fort Erie, Ontario, Canada 
Compagnia Tecnia Industrie Petroli, Rome, Italy Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotiand 
Constructions Metalliques de Provence, Aries-sur-Rhone, France Whessoe, Limited, Darlington, England 
Chicago Bridge & Iron Company, Ltd., Apartado 1348, Caracas, Venezuela Comprimo N. V., 21, Amstel, Amsterdam (C) Netherlands 

Sociedade Chibridge de Construcoes Ltda., Av. Franklin Roosevelt, 194- $/704-C, Rio de Janeiro, Brazil 
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BRANCHES 


Houston, Texas 
407 Velasco 
(Serving the Gulf Coast 


Odessa, Texas 
492 West County Rood 
Serving West Texas 


Casper, Wyoming 
1323 East “C” Street 
(Serving the Rocky Mountain 
States and Canada 








fry ORBIT FORGED STEEL LP-GAS VALVES in your refinery where 
liquefied refinery gas is processed, stored and shipped. Orbit’s welded bonnet 
construction, friction free seating principle and plastic packed stem make up 
a modern streamlined valve that is designed to match your modern processing 
techniques. Orbit offers very low maintenance costs and the maximum in 
safety. 


Orbit Forged Steel LP-Gas Valves are offered in sizes beginning with 1” up 
to and including 4”, ASA Class, Series 150 Lb. to 2500 Lb., 250° Fahrenheit 
maximum working temperature, carbon trim and stainless steel trim. 


-—Sold by Supply Stores— 


ORBIT VALVE CO. 


P. O. BOX 699 TULSA, OKLAHOMA 
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Status 


Probable 
Completion 


Licenser 


Engineering 





N.O.R 


N.O.R 
A/S Norsk Ameri 


kanak 
M ineraloljekompa- 
gni 

Pechelbrona, S.A 


Permolio, §.P A., 
Raffinerie Itahane 
Ola Minerali 


Permolio, 8.P.A 


Permohio 

Permolio, S.P.A 
Permolio 

Permolio 

Permolio 
Petrochemicals, Ltd 


Raffineries Francaises 
de Petrole de 
l Atlantique 
Raffineries Francaises 


*Raffineries Francaises 
Rafhnene Sicihane 
Oli Minerali, Sp.A. 


Refineria de Petroleos 
de iscombreras, 
SA, (REPESA 

REPESA 


REPESA 


Rubrehemie, A.G 


5.4. Cone. Ref. Pet 
em Portugal 

S.A. Cone. Kef. Pet 

8.A. Cone. Ref. Pet 


Scottish Oils 


Shell Chemical Mfg 
Co. Ltd 
*Shell Oil Company 


Shell Refining & Mar 
keting Co., 

Shell R. & M 

Shell R. & M 


Societe General des 
Huiles de Petrole 


*Sociedade Anomina 
Concessionaria em 
Portugal 


*Sociedade Anonma 
Concessionania da 
Rafinacao de Petro- 
leos em Portugal 

“Societe Cherihenne 
des Petrcles 

Soc. Raff Petrole 
Gironde 

Societe Industrielle 
Belgedes Petroies 


Societa per | Indus 
tria del Petrotio 
Societa per Azional 

Retfineria Padana 
Oki Mineral: 
Societe per Anoni 
Raffineria Padana 
Oli Minerali 
Societe Raffinazione 
Olt Minerali 
[ROM 


Socony-Vacuum 
Francaise 
Socony-Vacuum 
Francaise 
Socony-Vacuum 
Italiana, S.P.A 
South Africa Coal 
Oil & Gas 
Stanic Industria 
Petrolifera 
Standard Francaise 
des Petroies 
Standard Oil (NJ 
Standard (N 


Standard- Vacuum 
Ref. of South Africa 


October, 1952 


Liandarey 


Liandarey 
Vallo, near Ton 
berg, Norway 


Merk willer, 
France 
Genoa, Italy 


Milan, Italy 


Genoa, Italy 
. Italy 
n, Italy 
. Italy 
n, Italy 
Partangton, 
England 
St. Nazaire, 
France 


Paris 


Donges, France 
Augusta, Sicily 


Escombreras 
Spa:n 


Eacom breras, 
Spain 
Eseombreras 


Oberhausen- 
Holten, Germ 
Cabo Riuvo Pit., 


Grangemouth, 
Scotland 


Stanlow, Eng. 


Rotterdam 


Hotland 


Shell Haver 
Staniow, Eng 


Dunkirk, France 


Cabo Ruivo, 
Portugal 


Cabo Ruivo, 
Portugal 


d’Ambes, France 


Antwerp, 
Belgium 


La Spesia, Italy 


Milan, Italy 


San Martino di 
Treeate, Italy 


Porto Marghera 
taly 


Notre Dame de 
Gravenebon 
Notre Dame de 
Gravenehon 
Naples, Italy 


Cealbrook 
Orange Free St 
Leghorn, Italy 


Port Jerome, 
France 
Belgium 
Hamburg, 
Germany 
Wentworth 
Durban. Union 


of 8. Africa 


Generating 
Plant 

Cat. Crk 
Lube Oil, As- 
pha't 


Capacity In- 


crease 
TCC Unit 


Pereo Reforming 
t 


Furf. Sol. Ref 
Prop. Deasph 
MEK Dewax 
Petrochemicals 


Consolidate 
Refineries 


Therma! Re- 
former 

T. Cc. C. Unit 

Crude Refinery 


Four cell induced 
draft cooling 


tower 
Crude Dist 


Therma! Re- 
former: Poly 
Cat 

Crude Refinery 


Topping Unit 


Cracking Unit 
Reformer 


Stage II: Cat 
Crk., Gas Ree 
Vac. Distill., 
Cat. Poly Pit 
& Trting. Pit 
Teepo!l Plant 
Fixtenmon 
Distillation Pit 


Reforming Unit 


Feed Prep 
Comprehensive 
Refining 
Reconstruction 
of Refinery 
Lube Oil Pit 
T.C.C., Gas Ree 
Cat. Poly., 
Vac. Dist 
Sweetening 
Kerosine Diesel 
& Lube Extrac 


Feed Prep., T 
Cc. ¢ Recov 


Capacity Expan 


Crude Unit, vis- 
breake, Ther- 
mal Cracker & 
Reformer 

Expansion 


Refinery 
Refinery 


Atmospheric & 
Vac. Distill., 
Acid Treat., 
Contract Filtra 
tion for Lube 


Grease and 
Compeunding 
Expansicn 


Plant 
Ref, Expan 
Coal Synthesis 
Cat. Crk and 

Modernization 
Dist. Crack 
General Expan 


Refinery 


13,000 KW 


10.000 bbis. 
1,000 bbis. 


1,550 bbis 
2,000 bbls. 


350 bbis 


2,000 bbis. 
15,000 tons/yr 
2,000 bbls. 


7,100 bbis. 


4,500 bbis. 


10,000 bbis. 
10,000 bbis 


23,000 bbls. 


8,200 bbis. 


6,000 bis. 
29,000 bbis. 


5.000 bbis. 
2.500 bbis 


37,700 bbis 


75,000 tons per 
year 

13.2 million tons 
10,000 bbis. 


*16.900 bbis. 
85,000 bbis 


36,000 bbls. 


11,000 bbis 
6,60) bbls 
2,700 bbis 
16,500 bbls 
30,000 bbis 


30,000 bbie 


10,000 bbis 
13,300 bbls 


11,600 bbis 


1,000 bbis 


900 Ibs 


3,500 bbls. 
15,500 bbis 
46,400 bbls. 


33,000 bbis 
32,000 bbis 


15,600 bbis 


$48 millior 


$1.4 million 


$1.4 million 


$16 million 


$0 4 million 


$20 million 


$2 million 


$52 million 


$5.6 milhor 


$20 millon 


$15 million 


$6.4 million 


$6 million 


$724.000 


$50.4 million 


$10 million 


$10 million 


$17 million 


A Gulf Publishing Company Publication 


Authorized 


Under Constr 


Authorized 


‘ompleted 
oder Cevstr 


ompleted 

ader Constr 
ander Constr 
nder Constr 
nder Constr 


ompleting 


nder Constr 
Inder Constr 


‘ander Contract 


omple tung 


“ontracted 


ompleting 


ompleting 


mm pletung 


ompleting 


Completing 
Completing 


Commiasioned 


Commissioned 
Under Constr. 


Engineering 

Engineering 

Completing 
“ommissioned 


nder Constr 


Under Constr 
ompleting 


“ontracted 


Under Constr 
Under Constr 
Design 
Under Constr 
ander Constr 
Under Constr 


Completing 
Plan 


Under Constr 


1952 
Early 1953 


Oct., 1952 


Fall, 1952 


1953 


Early 1953 


Mid 1953 
1955 

Mid 1953 
June, 1953 


Jan., 1954 
Late 1953 


J.U.LK 


Socony- Vac. 


Phillips 


Sorony- Vac 
Texaco 
Standard 
Texaco 
Petrocarbon 


Edeleanu 


Ewhank & 
Partners 
Badger 


Foster Wheeler 
Staff 


Foster Wheeler 
Foster Wheeler 
Foster W 
Petrocarbon 


Separator-N ube! 


Koeb 


Hydrocarbon 
U.U.P,, Delta, 
f 


Staff, 
Separator- 
Nobel 


Foster Wheeler 
McKee 

Koeh 

Koch 


Hydro-Res. 


Kellogg 


Lummus 


Kellogg 
Hydrocarbon 


Edeleanu 


Hydrocarbon 


Foster Wheeler 


Badger Div 


Lummus 
Staff 
Bechtel 
Kellogg 
Staff 
8.0.D. 


8.0.D 


Foster Wheeler 


Foster Wheeler 


Foster Wheeler 
Foster Wheeler 
Foster Wheeler 
Foster Wheeler 
Petrocarbon 


Koch 


Hydrocarbon 
Sta 


Foster Wheeler 


Foster Wheeter 


Staff 


Koch 
Koch 


Hydro-Res 


Kellogg 


Lummus 


Kellogg 
Hydrocarbon, 


Staff 


Hydrocarbon 


Badger Div 


Staff 

Staff 

Stall 

Kellogg 

Staff 

Foster Wheeler 
Guteboffnung- 


Sehutte 
Foster Wheeler 
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Daily Estimated Probable 
COMPANY Plant Site Project Capacity Cost Status Completion | Licensor Engineering Contractor 
Oe TS ee 
Trent (i) Prod. North Shields. Crude Plant 11,500 bbis. $4.8 million Plans approved 
Develorment Co England . 
Union Petro: Refinery, Johannesburg. New Refinery $20 million Projected 
Led Union of South 
Africa 
*Union Rheinische Weemmeling, Dist. Ther. Crk.,| 8,250 bbis Under Constr Late 1952 Hydrocarbon Hydrocarbon Hydrocarbon 
Braunkohlen-Kraft- Germany Reform., Cat 
stoff, A.G Cat. Poly | 
Unknown Algiers, Algeria Refinery 1,400 bbls. | Under Constr. 
Vacuum Oil Co., Led London, Eng Oil Refinery 6.3 min. bbis./ | $28 million | Planning 
yt 
Vacuum OW Co., Ltd. | Birkenhead, Grease Pit $1 million Completing | H.W.P H.W.P. 
England | 
Vaceum Oil Co. Coryton, Eng Lube Refinery 17,000 bbls. $30 million Under Constr Jan., 1953 Texaco Lummus Foster Wheeler 
Near East 
Anglo lranan New Refinery | 103,000 bbls | Projected 
Babrein Pet Modern. Fluid 26,000 bbls. | Under Constr Early 1953 
Calter Diesel, Fuel Oil | 13,000 bbis. $5.5 million | Plan Fall, 1953 | Staff 
Consolidated Ref. Ltd. | Haifa, Palestine | Gen 35,000 bbls. | Planned Badger Div 
Convernon | 
Kellogg Comb- | | 
Top and Cre. | | | 
Iraq Government Heghded Area Refinery 24,000 bbis $25.2 million Contracted Spring, 1954 Kellogg Kellogg 
rvernment Haifa, Palestine | Petro Chem Pit.) 10 tons $2.5 million | Under Constr Staff 
= Tursey Government Ramandag Field | Refinery 3,000 bbis. $5.5 millon Planning 
Far Fast } 
*Aralian American Al qaic, Saudi Gas Injection 150 to 180 Under Constr Srd Qtr, 1953 Fluor Middle-East, 
Company Arana Pit M Maef Fluor, S.A 
Rataafeche Pet Mij Halk pe kapanmon 44,000 bola. Under Constr Early, 1955 
i! Shell Rornec 
Indes 
| Hatasfeche Pet. Mij Piadjae, Sumatra | Rehad. to Com- | 71,000 bbis. Completing 
prebenmve Refg 
Bataaleche Pet. My Tjepu, Java Rebuild THI Planning 
Blending Unmet 
& Dist. Unit 
Rormah Onl Chauk field 2 Stage Distilla- | 3,000 bbls Salvage Under Constr Dee., 1952 Staff Staff 
Rangoon urma ton 
‘urmah Shell Hombay, India Refinery 30,000 bbis $47 millon Under Constr 1956 
Caltes a 20,000 bbis. Plan 
aliex V ragapatam, Refinery Expected 
India 
N Curacao Nether-| Lube Ref. Eat 2,000 bbis. Under Constr Eariy 1954 
’ f lands, Antilles 
: K Marifu, Japan Kapansion of Restricted to Complete Tatsum Tatsum! 
Vac. Unit, 3,000 BPCD 
Contact Rerun 
- Caltex Oil Co., Ltd Unit 
Koppers lidva 2 Coal Hydro- 70,000 tons Announced 
genation Pita. 
S Koo Oil Co Ltd Marifu. Japan Modern Pit 10,000 bbls Complete Chiyoda and Chivoda and 
3 Plat. Unit 1,300 bbls. Engineering Oct., 1953 Tatsumi Tateum 
Mitsulish Oil Tokyo, Japan Vacuum Distilla-| 2,000 bbis. 
Mitsulashi Ou Tokyo, Japan 
cones 
N Oil Co., Ltd Yokohama Modern. and 12,000 bbis. Under Constr July, 1954 
Japan Expansion 
N Kudamateu, Modern. Plat 7,000 bbds. aneeece Under Constr End 1952 
apan Unit 1,300 bbis Engineering Oct., 1953 
t ou Japan Labe Oil | Under Constr Separator -Nobel 
Refining 
tandard- Vacuum Rombay, India tefinery 25,000 bbls. $35 million Under Constr 1956 Staff Lummus 
tan-Va Rombay, India 20,000 bbls $35 millon | Plan 
7 fard-Vacuum Mettourne, Refinery | Braun Braun 
Australia 
Toa Nenryo Kogyo Wakayama, Propane, De- 1,200 bbis. Completing 8.0.D.Staf Staff 
K. K Japan waxing 
r.N.K Wakayama Phenol Ext 1,720 bhis Completing 8.0.D.-Staff Staf 
Oveama 
Al Fremantle Refinery 70,000 bbls. $90 million Planned 
Australia 
Anglo-Tranu: Victoria, Aus Refinery or 55-85,000 bbls $68.90 milion Considering 
tralia Expanmon 
Australian Shel le, New LV! Lube O@ 250 bbis $620,000 Under Constr Karly, 1953 
outh Wales 
Australian Shell O Geelong New Refinery 26,000 bbis. $12 millior Under Consid Late 1954 
Australian Sh Geelong, Vie Bitumen and $10 milion Projected Late 1953 
toria, Australia  Luboil Plant 
Australia he Geelong, Vie Asphalt, Lube Projected Late 1953 
toria, Australia Sol. Extet Pit 
Austrahan She Melbourne New Refinery 22,000 bbls. Under Constr Fall, 1953 
Austraha 
ex ¢ Austra Refinery 22,000 bbls. $56 millon Engineering Jan., 1955 
" 
M s PI | ery 13.000 bbe $30 mulioo Engineering July, 1954 
' 4 s. Aust Refiner 20,000 bbis. $30 millior gineering 1955 Sraun Braun 
* First appearince in tabulation + Added capacity 
NOTE: Atlantic—Atlantic Ref. Co Austin—Austin Co Badger Div SARL Kellogg—The M. W ey Co. Kellogg—P pai Pan 
Stone & Webster Engineering Co Bechtel—Bechtel Corp Blaw—Blaw — -~ 7% } eee ——— Peg x . ms 
Knox Construction Co Braun—C. F. Broun ott Root—Brown ummus—The Lummus Co acco—Macco Corp cKee—Arthur 
& Root Construction C . Cen. Kell _ — 4 — it é c 8 Cat McKee Co 0. L. Olson P. A. HydroRes—Pan-American Hydrocarbon 
_ — . s ellogg—Canadion Kellogg “0 Research Co Porker—Parker, Steffens & Pearce Porsons—The Ralph 
Constr.—Catatytic Construction Co Chemico—Chemical Construction Co M. Parsons Co Petco—Petroleum Engineering Tool Co Phillips—Phillips 
C. B. & |.—Chicago Bridge & Iron Works Company Chiyodo—Chiyoda Chem Petroleum Co Pritchard—J. H. Pritchard Co. Procon—Process Construc- 
ical Engineering & Construction Co, Ltd Consd. Eng.—Consolidated Engi tion, Inc Quaker—Quaker Valley Constructors Ref. Eng.—Refinery Engi- 
neering Company Craig—A. F. Craig & Co 0é Dey & Zimmerman neering Company S$ & B—Singmaster & Breyer Separator-Nobel eo 
Delta—Delta Engineering Corp Dresser— Dresser Engineering Corp Ebas<o Socony-Vac.—Socony-Vacuum Oil Co. Southwestern—Southwestern Constr 
Ebasco Services, Inc £&A—Ehrhort & Arthur, Inc Edeleanu—Edeleanu Co © D.—Stendard Oil Development Co Sohio—Standard Oil Co. of 
Gesellschaft M BH Ferguson—H. K_ Ferguson Co Filuor—Fluor Corp Ohio Stearns-Roger—Stearns-Roger Maonufacturin Co Stone & Webster 
Ges Plant Constr —Gasoline Plont Construction Corporation Grott—Greoft Stone & Webster Construction Co Suniand—Sunland Refining Company 
Engineering & Equipment Gutte-Hutte—Gutte Hotnungs Hutte Hercules— Sweco—Southwestern Engineering Co Tears—Tears Engineers Tellepsen 
Hercules Powder Co Hudson—Hudson Engineering Corp H. W. P.—Heo Tellepsen Construction Company Texaco Dev.—Texaco Development Corp 
Wrightson Process, Ltd Hydrocarbon—Hydrocarbon Research, Inc hydro Texaco—The Texas Co Texes Noturol—Texas Natural Gasoline Corp. 
M—Hydrocarbon Mineraloe! G.m.b.H Hydro E—Hydrocerbon Engineering U.O.P.—Universal Oil Products Company J. G. White—J. G, White Eng. Corp 
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There’s no maintenance 


ee 


problem where you use 


““CENTURY’”’ 
corrugated 
ashestos-cement sheets “anew orn 


Diese! Repair Shop, Signal and Control Tower at the Settegast Freight 
Yard of the Missouri Pacific Lines at Houston, Texas. Buildings sided 





As you know, among railroading’s headaches are its If you are planning to construct from the ground up, 
many maintenance jobs. Here a big one was lopped or need merely to “re-cover’’ an old building, give 
from the list, right at the start—by the use of earnest consideration to the outstanding money- 
“Century” Corrugated Asbestos-Cement Sheets saving qualities of “Century” Corrugated Asbestos- 

. because roofs and siding of ““Century”’ Asbestos Cement Sheets for both roofing and siding. We'll 


Corrugated reduce upkeep to a minimum be glad to send you complete details on request. 


Buildings so constructed provide permanent pro- 
tection for men, equipment, materials and finished 
products. “Century” Asbestos Corrugated can not 
burn, rot or rust; rodents and termites can’t hurt it; Nature mode Asbestos... 
Keasbey & Mattison has made it 


it resists many chemical fumes. And regardless of 
serve mankind since 1873 


climate, driving winds and deluging rains, it never 

needs protective painting to preserve it! 

rhis unique material can be applied quickly, easily K E A S B E Y & M A T Tl Ss oO NM 
and inexpensively. The sheets are very strong, yet COMPANY © AMBLER © PENNSYLVANIA 
can be cut and drilled with ordinary working tools, 


and fastened in place with a minimum of labor. 
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BS ceea: wer. cmows —- 
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Built at Sun Ship, on the Delaware, these 
dehydrating towers now serve Western 


homes and industrve 


Pioneers in prairie schooners blazed a courageous trail “across the 
wide Missouri...’ and across the entire continent...in their 


search for new opportunity. 


The industrial services of modern America have followed in that trail. 
Thriving farms, towns and cities mark sites where pioneers found 
only hardship... because American industry is truly “All-American.” 


Today, a// America shares the benefits of a// of America’s progress 
... because great companies develop and distribute the advantages 
latent in our natural resources... and because great industries like 
Sun Ship can build and deliver, anywhere in the world, the gigantic 
equipment needed to convert petroleum and various chemicals into 
light, heat, power and the other productive forces which serve 


mankind's comtort and progress. 


SHIPBUILDING & DRY DOCK COMPANY 


(SINCE 1916) 


ON THE DELAWARE + CHESTER, PA. 
25 BROADWAY + NEW YORK CITY 
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20,000 barrels per day of Alberta Crude ail are 
rocessed in the units of Canadian Oil Refineries’ ; ; 
p < The design and construction of 


Sarnia, Ontario, plant on the St. Clair River i 7 
the new Sarnia refinery of Canadian Oil 


Refineries Limited were managed by Stone & 


| | IGI | OC | ANE Webster Canada Limited utilizing the facilities 


of Stone & Webster Engineering Corporation. 


It is the first fully integrated refinery in Canada 
FOR a j } a a entirely employing the latest processes for 
producing maximum yields of high octane 


gasoline. The project includes special 


equipment to prevent pollution of 


the river. 








Catalytic Cracking Unit 


STONE & WEBSTER ENGINEERING CORPORATION 


A filiated with 
STONE & WEBSTER CANADA LIMITED 
E. B. BADGER & SONS (Great Britain) LTD. 





Here’s triple proof that 


IT PAYS TO SPECIFY TERRY TURBINES 


labor costs and production losses which are reduced 


When you combine the figures for these three cus- 
tomers — a total of 726 turbines — the average yearly 
cost of replacement parts works out to only 1.1% of 
the original investment. A truly remarkable record, 
even when you realize that they are Terry turbines. 

But, the cost of replacement parts is only the 


beginning of the story. The real savings are in the 


so drastically when you install Terry turbines. 


about these low- 


Send for further information 
maintenance turbines. Bulletin S-116 describes the 
many advantages of the Terry solid-wheel turbine. 
For multistage turbines, ask for a copy of Bul- 


letin S-146. 


THE TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN. 


TT-1196 








Analyze Cooling Tower 
Performance by This 
Method 


A new concept makes it possible to 
predict performance ratings of proposed 


towers while still in design stage 


Donald R. Baker, 
Leon T. Mart 

The Marley Company 
Kansas City, Mo 


rHE UNIT-VOLLU ME coefficient, 
presented here, is an adaptation of the 
transfer-unit which offers a 
means of determining the fraction of a 
transfer-unit represented by one cubic 
foot (or unit-volume) of tower. The 
result is that integration is accom- 
plished by increments of equal vol- 
umes and this makes it possible to 
both 


flow towers. 


concept 


analyze crossflow and counter- 
The problem of analyzing cooling 


tower performance is divided into 


three s« parate steps: 


@ Development of the theoretical 
basis which is likened to a yardstick 
that used to 
formance conditions 


may be evaluate per 


® Correlation between the theoret- 
ical calculation and actual test data. 
This serves to calibrate the yardstick 
and make it applicable to a specific 
piece of equipment 

®@ How cooling tower characteristics 
may be compared and evaluated. 


History of Theoretical Analysis 


The first to consider the problem 
seems to have been Robinson’ in 1922 
and Walker, Lewis and McAdams? in 
1923. In both instances the authors de- 
veloped the basic equations for mass 
and heat transfer and considered each 
process separately. It is interesting to 
note that Robinson referred to, but did 
not use, the Lewis* relationship: 

a 
A a) 
oefiicient of heat transfer, 
Btu per (hr.) (sq. ft.) (°F.) 
coefficient of mass trans- 
fer, (lb. water evap.)/(hr.) 
(sq. ft.) (lb., vapor/lb., dry 


air) 

















specific heat of air, Btu 


per (Ib.) (°F.) 


It remained for Merkel* to utilize 
the Lewis relationship to combine the 
coefficient of sensible heat and mass 
transfer into a single over-all heat 
transfer coefficient based on enthalpy 
potential difference as the driving 
force. Merkel then reduced the func- 
tions to a single cooling diagram. The 
assumptions necessary to accomplish 
this introduced serious errors. 

Later editions of the text by Walker, 
Lewis and McAdams adopted the ap- 
proach suggested by Merkel and ap- 
plied the transfer-unit to the analysis 
of cooling tower performance. Lich- 
tenstein® handled the basic equations 
in a slightly different manner, and 
also presented a method of plotting 
both the basic calculations and tower 
characteristics in a 
to facilitate cooling tower selection. 


manner designed 


Simplifying the Problem 

All of these analyses adopt certain 
assumptions to simplify the problem. 
They neglect the reduction in the mass 
flow rate of the water due to evapora- 
tion. The resulting error is negligible 
in most cooling applications but may 
introduce a noticeable error when long 
cooling ranges are involved. The cal- 
culations use the enthalpy of a satu- 
rated mixture of air and water vapor, 
assuming it to be a measure of the en- 
thalpy of any mixture having an equal 
wet-bulb temperature. The error intro- 
duced by this assumption is due to the 
fact that the enthalpy of the saturated 
mixture will be slightly greater by an 
amount equal to the heat of liquid of 
the quantity of water necessary to 
saturate the mixture. Most methods 
assume that each particle of water is 
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Figure | 


surrounded by a film of air that is 
saturated with moisture and at the 
temperature of the water. A more rig- 
orous analysis developed by Mickley® 
considers temperature and humidity 
gradients. heat and mass transfer co- 
efficients from water to film, and from 
film to air. The processes involved in 
a cooling tower are necessarily com- 
plex, and it is difficult to obtain the 
test data necessary to evaluate them. 
he analysis offered by Mickley offers 
a possible means of accomplishing 
this. 

Any theoretical analysis of the cool- 
ing process considers only the mass 
and energy balances within the system 
and is independent of any particular 
piece of equipment. The resulting cal- 
culations are a measure of the degree 
of difficulty represented by the per- 
formance conditions. The equipment 
itself enters the problem only when 
experimental data yield the size or 
extent of the equipment necessary to 
accomplish the desired performance. 
The unit-volume coefficient offers a 
means of correlating the theoretical 
analysis with the actual equipment 
when the experimental data is avail- 


able 


Unit-Volume Coefficient 
The work of Merkel established the 
validity of the 
fact that the performance of a cooling 


commonly observed 
tower is a function of wet-bulb tem- 
perature. This indicates that the differ- 
ence in enthalpy existing between the 
film of air surrounding the water and 
the main mass of air provides the driv- 
ing force in the cooling process. A 
consideration of these facts led to the 
hypothesis that the cooling of the 
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Figure 2 


water is proportional to the enthalpy 
potential difference and may be ex 
pressed as an overall coefficient per 
init of volume. This hypothesis is 
compatible with the transfer-unit con 
cept. A transfer-unit in a cooling towet 
is large, and the essence of the unit 
volume coefficient is the determination 
of the fraction of a transfer-unit rep 
ft. of tower. By 
determines the unit- 
Btu transferred 


one cu 
this 
coefficient as 


resented by 
definition, 
volume 
per cubic foot of tower per square foot 
irea per Btu difference in 
The theoretical 
s developed 


of plan 
enthalpy potential 
basis for this hypothesis 
in the appendix. The method is ap- 
plied to a specific problem by select 
fraction of 


ind determinir the n 


ing some a transfer-unit 
umber of frac 
tions represented in the cooling proc- 
ess by mechanical integration The 
fractional transfer-units is 
ine the unit-volume 


the follow 


number of 
then used to detern 
coefficient as illustrated in 


ing example 


Example: ( 
r tower 
leet oper 
top of 
cooled 
enterir wet-bull 
ind a liquid/gas 
vater per po ind 


ad pew 


| transfer 
il pendix, is 


Solution: A 


nit, as defined in the 


traction 





‘ 
r 


temperati 
09 Btu, 


of 39 


tegrat 
transter- 
have 


usage 


fractional 
integration, 
lines” by 


The number of 
lines ot 
ibbrviated to 


units, oT! 
been 

ind will be referred to as such 
The unit-volume coefficient (f) 
from Equation A-15 of the appendix is 
l 


7 


Z 


(A-15 


the height of the tower is 14 


Since 


feet, A Z =.= 1.535 feet represent a 


) 
i 


volume of 1.535 cubic feet per square 
foot of plan area. 


Als 


therefore f —— —. 0782 

& 33 1.535 

(Btu transferred)/(cu ft)/(sq ft) 
Btu Pot. Difference 


The selection of a larger value for 
I , : 
a 7 reduces the size of incremental 
; 


volume and increases the accuracy of 
the mechanical integration. The change 
in size of the increment of volume is 
approximately an inverse ratio so the 
value of the coefficient will be ap- 
proximately the same 


Crossflow Calculations 

The same method of anaylsis may 
he applied to crossflow cooling al- 
though the more 
tedious. Only 
needed in counterflow cooling because 
constant across any 

A double integra- 
in crossflow cooling 


calculations are 
a single integration is 


conditions are 
horizontal 
tion is necessary 
because of the temperature distribu 
tion as shown in Figure 1. The me 
chanical integration is accomplished 
into a 


section 


by dividing the cross-section 
number of columns, each of which is 
sub-divided into a incre- 
mental volumes. The water enters the 
top of each column at the hot water 
temperature and is cooled progres- 
it descends. The air enters 


series of 


sively as 
each incremental volume of the outside 
column at the ambient wet-bulb tem- 
perature, picking up an 
heat during its horizontal travel equal 
to the amount of heat removed from 
the water vertical fall 
through the incremental volume. Cal- 
culation of the outer column is neces- 
sary to determine the enthalpy of the 
air entering the next column, with cal 
culations starting at top instead of at 


amount of 


during its 


the bottom as is done in analyzing 


counterflow cooling. The mechanical 


a crossflow tower must 
take account the ratio of the 
lengths of air travel to water travel 
The calculation of the coefficient uses 
Equation (A-15) that is used 


for counterflow cooling 


integration of 
into 


the same 


Basic Curves 

The mechanical 
coefficient for a set of 
conditions is not too time consuming. 
but it is not possible to start with the 
coefficient and solve for the predicted 
performance conditions except by trial 
and error. This difficulty has been 
overcome by calculating the basic data 
for a sufficient number of perform- 
ance conditions and plotting the data 
as a series of curves. The basic calcu 
lations five hot- 
water temperature, cold-water temper- 
ature, wet-bulb temperature, liq- 
uid/gas ratio, and the number of 
fractional transfer-units as represented 


of the 


performance 


integration 


consider variables: 
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Figure 3 


by the number of lines of integration. 
Several investigators have attempted 
to construct a single curve or chart 
that will represent the performance of 
a cooling tower. Numerous attempts 
by the authors have failed to produce 
a single chart having the desired ac- 
curacy because of the number and 
nature of the variables involved, so a 
series of basic curves were developed. 
One of these shown in 


Figure 2. 


curves is 


Various methods may be adopted 
for plotting the basic calculations, and 
the method shown in Figure 2 ap- 
peared to be the most useful and log- 
ical. Each curve represents the per- 
formance characteristics at a constant 
L/G ratio and line of integration. 
The coefficient may be calculated 
when the height of the tower under 
consideration becomes known. As will 
be shown later, the coefficient is a 
function of water loading and air 
velocity, so each basic curve represents 
cooling tower performance at constant 
water and air rates. The selection of 
wet-bulb and hot-water temperatures 
as coordinates of the curves and cold- 
water temperature as parameters was 
a result of earlier work developing 
performance curves empirically from 
test data. Plotting a set of test condi- 


tions locates one point on some curve 
of constant cold-water temperature. 
This curve must terminate at a point 
where the hot-water, cold-water, and 
wet-bulb temperatures are equal. Thus 
any set of test conditions will repre- 
sent two points on the cold-water tem- 
perature curve. Adding range and ap- 
proach curves makes it possible to ob- 
tain two cross plots on each graph. 
The air velocity through a cooling 
tower is held within rather narrow 
limits for economic reasons, but is 
varied to adjust the increments of 
tower size to meet desired perform- 
ance conditions. The water loading 
varies over a much wider range since 
this is the means of adjusting the 
tower characteristics to the desired set 
of performance conditions. A long cool- 
ing range and close approach of the 
cold-water temperature to the wet-bulb 
temperature represents a high degree 
of difficulty that is usually accom- 
plished by a light water loading and 
a low L/G ratio. A short range and 
long approach represents a low degree 
of difficulty that can be accomplished 
by high water loadings and a high 
L/G ratio. These facts must be taken 
into account when preparing the Basic 
Curves so that low L/G ratios will be 
covered by a series of high lines of in- 


TABLE 1 


h’ 
Eath. at 
Water Temp. 


Lines of Integration Water 
AZ Temperature 





85.00 49.43 
86.53 51.33 
88.07 53.32 
89.62 
91.20 
92.81 
04.46 
96.16 
97.93 
00.78 
101.73 
100.00 


71.34 
interpolating) 
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Figure 4 


tegration and the high L/G ratios by 
lower “lines.” 
Factors Influencing Performance 
The performance of a cooling tower 
is a function of each of the five vari- 
ables entering into the Basic Calcula- 
tions, but it is desirable to rearrange 
these when considering the factors that 
determine the characteristics of an ac- 
tual installation. Considering the defi- 
nition of cooling tower performance 
as the cold-water temperature attained 
under a specified set of operating con- 
ditions, the variables affecting the per- 
formance are 
1) Wet-bulb 
tering air. 
2 Water loading, 
foot 
Cooling range, which defines the 
heat load if the water rate is speci 
hed. 
Mass air rate. 
Design characteristic. This in 
cludes such inherent qualities 
type, size, shape, filling, etc 
also includes the over-all unit- 
volume coefficient 


temperature of the en 


gpm per square 


The basic curves serve as a yard- 
stick that may be used to measure and 
evaluate the five factors determining 
performance. Some of these factors 
may be easily controlled and held con- 
stant while determining the effect of 
variations of the others. Field tests 
are none too satisfactory for this pur- 
pose because of the difficulty of hold- 
ing some variables constant while con- 
trolling variations in other factors. It 
is also difficult to attain the desired 
accuracy in a field test of a commer- 
cial installation. The authors’ com- 
pany established a test plant in 1935 
where conditions approaching labora- 
tory precision might be obtained, and 
the tower characteristics as described 
in this paper have, to a large extent, 
been determined there. Test models 
have included crossflow towers of the 
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a two-foot fill 
industrial 
water travel. 
varied in 
with 
few 


type having 
up to a full scale 
18 feet of 
Countertlow have 
size from 6 to 18 feet 
the fill heights varving from a 
feet up to 20 feet 

The basic calculations were started 
in 1944 and completed in time for use 
1946 The initial 
tests were quite complete until the 
trends and methods of correlation were 
established. The water 
varied from less than one to over 14 
foot. Heat loads at 

rates varied 


package” 
height 
tower having 
towers 


square, 


during the season 


loadings were 


gpm 
the 
from a few degrees of cooling range 
hot-water temperatures above 
Tests have been conducted dur- 
well as at 
wet-bulb 
temperature was artificially raised to 
90 F. These tests proved the validity 
of the method and established its lim- 
itations lest procedures and methods 
of correlation were developed during 
the analysis of these tests that greatly 
the 
Such test work made it possible to 
the factors that determine the 
tower characteristics 


per square 


various water were 
up to 
150 

weather. as 


ing freezing 


times when the entering air 


simplified later investigations 


evaluat 


Correlation of Test Data 


he 
sists of 


correlation of the test data con 
the Basie Curve that 
vith the test conditions. This 
usually requires a double interpolation 
to select the at the pre 
vailir L/G ratio coefficient is 
then calculated by (A-15.) 
The method of « illus 
trated = by that 
follow 


selecting 


coincides 


line 
The 
qu 
orrel 


the two 


proper 


ition 
ition 1s 


examples 


Example 1: Deviations 
From The Ba 


The first correl 


considerable =( 


resulted in 
the test 
drawn through 
f the plotted points could 
pred ct 


tions 
ittering of 
points although a line 
the 
he used to 


iverace 
performance with 
curacy. An exam 


data revealed that 


degree ot ae 
the 


a tai 


ination of test 


100 


TABLE 2 
Tabulation Showing Hot Water Correction 


10 


Coefficient 


Before 


GPM 


Sq. Ft Adjusted 


Averate 
Coeff Adj cw Adi 


12 13 4 


Deviation 


” Predicted 
cw 


Predicted | 


Without . 
Deviation 





3 1.28 955 
1.29 920 
52 810 
785 SHO) 
865 820 
815 860 
563 815 
602 850 
620 a45 
675 S25 
45 827 
825 850 


615 7) 


3.08 


the deviations closely followed 
changes in the hot-water temperature. 
This led to the development of an em- 
pirical “hot-water correction factor” 
that greatly reduced the magnitude of 
the deviations and increased the ac- 
curacy of the method. Table 2 shows 
data on a series of test runs conducted 
at constant water and air rates for the 
purpose of determining the hot-water 
adjustment for the tower in question. 
The correlation at 100 F. hot-water 
temperature was selected as the base, 
and the other hot-water temperatures 
were adjusted to correlate that 
base. 


on 


show 
and 


Columns 2, 3 and 4 of Table 2 
the actual hot-water, cold-water 
wet-bulb temperature readings 

rhe hot-water adjustment is shown 
n Column 5, and the adjusted hot-water 
temperature in Column 6 

The coefficient, as determined fron 
the actual test data, is shown in Col 
umn 9. The coefficient based on the ad 
usted t-water temperature ts show: 
n Column 10. This value should be con 
stant at a « nt water rate as will 
be shown later 
coefficient, as described 
based on the adjusted 

s used to de 
ling t 
lumn 11 


Same as 


An aver c 
Exan 

nperatures wa 

efficient 


wn im ( 


correspot 
as s! 
should be the 

tor experimenta 
Column 11 
lumn 12 sh 


ter 


was 
I wing 
water 


nperature 
at jal ] 


test dat 


0.09 
f 0.18 
maxX! 
iracy 


13 runs 


The deviation of the actual perform- 


ance from the basic curves as compen- 


sated by the “hot-water correction 


factor.” may be due to inherent falla- 


80 73.79 
875 75.50 
835 78.79 
M45 7.7 
s45 
835 
825 
863 
818 
520 
850 
S45 
S50 


cies in the hypothesis, or to errors 
resulting from some of the approxima- 
tions or assumptions entering the cal- 
culations. The latter is plausible be- 
cause the theoretical calculations are 
based on the assumption that each par- 
ticle of water is surrounded by a film 
of air that is at the temperature of the 
water and saturated with moisture. 
This represents an ideal condition that 
cannot exist. Temperature gradients 
will exist within each particle of 
water, as well as between the water 
and film, and the film will not be com- 
pletely saturated. The theoretical cal- 
culations use film temperature to de- 
termine the driving force, so the water 
temperatures shown the basic 
curves actually represent the tempera- 
ture of the film rather than of the 
water. The hot-water adjustment may 
logically be a measure of the tempera- 
ture differential between the film and 
water which increases in magnitude as 
the water temperature increases. This 
might be explored to advantage by 
following the approach proposed by 


Mickley.' 


on 


Example 2: Showing Effect of Vary- 
ing Water And Air Rates 

Heat transfer is a function of veloc- 
ity so it is logical to assume that the 
coefficient will increase as the mass air 
velocity increases. Tests show this to 
be the case, and it has been found that 
the variations may be closely approxi- 
mated by the equation 


in which G, and G, represent mass air 
rates, and L, and L, represent water 
rates that result in the same perform- 
ance with respect to hot-water, cold- 
water, and wet-bulb temperatures. 
The cooling per pound of water de- 
creases as the water rate increases, so 
the “line” 
the water 


and coefficient decrease as 
loading increases. Table 3 
contains the test data on three series 
of runs that show the effect of varia- 
tions of both air and water rates. Each 
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series represents a different mass air 
rate, while the runs within a series 
cover varying water loadings at a con- 
stant air rate. The hot-water tempera- 
tures are adjusted for each run as in 
the previous example, and the water 
loadings are corrected by the use of 
Equation 2 to compensate for the 
slight variations in air rate. It is 
necessary to assume the value of the 
constant “n” when making this correc- 
tion and determine its true value later. 
Figure 3 shows the correlation curves 
for the three air rates which plot as 
straight lines that are approximately 
parallel when using logarithmic co- 
ordinates. The sensitivity of this tower 
characteristic curve is illustrated by 
the fact that a change in the value of 
the coefficient representing a_hori- 
zontal distance of one inch when the 
74-inch cycle coordinates are used, 
will represent a change in cold-water 
temperature of less than one degree. 

Figure 4 shows the plot of water 
loading vs. air rate for three perform- 
ance conditions, using data obtained 
from Figure 3. The slope of the three 
lines represents the value of “n” in 
Equation (2.) for the tower in ques- 
tion. The values are: 


Condition A 
B 
c 
The slope varies slightly for the var- 
ious performance conditions, but an 
average value may be used without 
introducing serious error. 
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Cooling Tower Characteristics 

The heat transfer surface in a cool- 
ing tower is the exposed area of the 
water passing through the equipment. 
The water passing through a tower 
may be divided up into 1) the layer of 
water covering the wetted area of the 
structure and filling, 2) the water 
dropping from the structure or filling, 
and 3) the drops formed by the spray 
nozzles or splash plates in the distribu- 
tion system. Laboratory procedures 
have been set up by numerous investi- 
gators to study the cooling character- 


TABLE 3 


Actual 
Ww 


SERIES 1-25 POUND AIR/FOOT?/MINUTE 


cw w 


Lb. Air 
Ft.?-Min. 


GPM/Ft.? 
Corrected 


wore 


Om OO 
bt 90 5e be 
SSsseSz2es 


SERIES 2-30 POUND AIR/FOOT?/MINUTE 


SERIES 3-40 POUND AIR, FOOT?/MINUTE 
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istics of the various types of surface, 
but a commercial installation contains 
an uncontrolled mixture of all of 
them. The heat transfer. surface of a 
spray tower will consist primarily of 
the surface of the drops that are pro- 
duced by the spray nozzles. Adding 
filling to such a tower increases the 
wetted surface, and the filled section 
becomes part of a compound tower 
operating in series with the spray sec- 
tion. Counterflow towers operate cross- 
flow at the air inlet and counterflow 
after the air makes a right angle turn. 
This combination of flow usually does 
not occur in crossflow towers. Pressure 
distribution systems are seldom used 
in crossflow towers so the complication 
of a spray section operating in series 
with a filled section does not arise. All 
of these variations influence the char- 
acteristics of a cooling tower so each 
type of tower must be considered sepa- 
rately. 
Spray-Filled Counterflow Towers 
The spray-filled counterflow tower is 
the simplest type and will be consid- 
ered first. The water is broken up into 
drops as it passes through the spray 
nozzles and these drops fall through 
the ascending air stream. Cooling oc- 
curs at the surface of each drop, creat- 
ing a temperature gradient within each 
drop that tends to be equalized by con- 
duction and diffusion within the drop. 
A drop falling from an infinite height 
will be cooled to the wet-bulb temper- 
ature of the entering air at which time 
no temperature gradient will exist 
within the drop. The height of fall in 
a commercial tower is so small that the 
temperature gradient increases in mag- 
nitude as the drop falls through the 
tower. The theoretical calculations are 
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based on the average temperature of 
the water within any volume while the 
a function of the average 
surface temperature which is lower 
Lowering the surface te mperature re 
potential 
lower coefficient 
based on the 


cooling is 


duces the driving force 
which results in a 
when the 


average temperature of the water. This 


calculations are 


is illustrated in Figure 5 which shows 
typical characteristics of a spray tower 
at various heights of fall. It 
that the coefficient de 


height 


operating 
will be noted 


creases as the increases 


Tests also show that the coefficient 


increases when either the spray pres- 


sure or number of nozzles are in 
creased. These variations are probably 
due to « hange s in the size of the drops 
It is also found that a down-spray will 
have a higher coefficient than an up- 
which may be due to more tur 
a higher 
and air 


spray 
bulence or relative velocity 


water 
W ood-Filled Counterflow Towers 

Adding filling to a 
adds wetted surface. and in 
creases the time of contact by inter 
rupting the fall of the drops. As the 
drops of water collect and reform on 
the filling, new surface is exposed and 
extreme temperature 
the drops are prevented Nevertheless, 


hetween 


counterflow 


tower 


gradients within 


the coefficient continues to decrease as 
the height increases. but the variation 
is less than that found in spray towers 
The same trends found in spray towers 
with down 


respect to up-spray vs 


spray nozzle pressure and number ot 
nozzles also occur in counterflow tow 
ers containing filling 

The number of variables affecting 
the coefficient of counterflow 
makes it difficult to establish a corre 
lation curve for varying water rates. A 


towers 


water rate may be accom- 


panied by a change in spray nozzles to 


change in 


maintain a constant pressure, but this 
offers no assurance of a constant water 
distribution due to differences in the 


characteristics of the nozzles 


Crossflow Towers 
do not affect 
a crossflow 


Changes in water rate 
the water distribution of 
tower. No spray is present to operate 
in series with the filled section so the 
coefficient reflects only the perform 
The result is that 
when plotting 
data. The co- 
efficient of a given design varies only 
changes in loading and 
and is not affected by 
variations of height. This is as 
we should expect if the hypothesis of 
the unit-volume coefficient is correct 


Effect of Varying Air Rate 
The cooling capacity of both cross- 
flow varies 


ance of the filling 


less variation occurs 


crosstlow performance 
with water 
mass air rate 


tower 


and counterflow towers 
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Nomenclature 


Cross-sectional area of tower, 
square teet 

a Water exposed to en- 
ergy transfer per unit volume 
f tower, sq. ft./cu. ft 


surtace 


vecific heat of water, assumed 
» be unity, Btu per (Ib.) (°F.) 
volume _ coefficient ! 


Ka 


s-section) 
Entl alpy f main n 
Btu/ib. dry air 
Enthalpy of saturated 
temperature, Btu 


era mit enereg 

nductance per sq. ft 
t vater surtace area withit 
the tower, and 
nthalpy-difference potential, 
(Btu)/(hr.)(sq. ft 
face) /(Btu)/Ib enthalpy 
tial diffe 
Water rate, Ib. per (hr.) (sq 
it w tower cr 


based upon ar 


water sur 
poten 


rence 


ss-section) 

vith 4t and 
specific incre 

1 transfer-unit. 
water, “I 


\ subscript used 
4} lenoting a 
ment that yields 
Temperature of the 
Active volume of tower, cu. ft 
Height of 


ver, Teet 


active volume of 


A constant, defined as 


7 by (+) 5 tenate 
YT i , and having 


Btu enthalpy potential 


units 
Btu transterred 


closely as a power ratio of the mass air 
velocity in accordance with Equa- 
tion (2.) The constant “n” is usually 
less than unity and seems to vary with 
the design of the filling, as well as 
with the type of tower. The values close 
to or greater than unity that occur oc- 
casionally may be due to changes in 
the characteristics of the fill pattern 
resulting from the varying air veloci- 
ties. Such an explanation is more log- 
ically reconciled towers 
where the air movement may cause the 
falling water to miss one layer of fill 
and strike a lower level. However, the 
higher power ratios are found in both 
crossflow and counterflow towers. The 
high ratios in counterflow towers may 
be due to an action called reflux in 
fractionating columns, caused by fine 
drops being carried up in the tower 
and falling again 


Fill Pattern 

Tests of both crosstlow and counter- 
flow filling show that the pattern of 
the fill has some effect on the coeffi- 
cient. Variations of the arrangement 
of the same amount of fill will affect 
the coefficient to some extent. The 
greatest variation in performance is a 


to crossflow 





result of changing the amount of fill- 
ing. Increases follow the law of dimin- 
ishing returns when a constant air 
velocity is considered, but additional 
filling increases flow resistance so may 
result in no net gain if comparison is 
made at a constant input horsepower 
to the fan. The amount of filling in an 
industrial cooling tower is usually be 
low this point. 


Tower Height 

The effect of increasing tower height 
is similar to increasing the amount of 
fill. The result is that it is usually 
more economical to increase the 
amount of fill in a lower tower than in 
a high one. The effect of variations in 
height on tower performance must 
consider changes in mass air flow. An 
increase in performance resulting from 
an increase in height means that a 
greater water quantity will be handled 
at the same performance conditions. If 
the mass air rate remains constant, an 
increase in water rate results in a 
higher wet-bulb temperature of the 
outgoing air. The temperature of the 
air leaving the tower can approach, 
but not exceed, the temperature of the 
water entering the tower. This means 
that the increase in capacity due to an 
increase in height definitely follows 
the law of diminishing returns if a 
constant mass air rate is maintained. 

An increase in mass air velocity re- 
sults in an increase in static pressure 
loss. This, combined with an increase 
in pressure drop resulting from an in- 
crease in the length of air travel, defi- 
nitely limits the economical increase 
of total air flow in a counterflow cool- 
ing tower. A constant mass air velocity 
may be maintained in a_ crossflow 
tower with no change in static pres- 
sure drop. In that case it is possible to 
increase the tower capacity per pound 
of air with an increase in tower height 
“Wall Effect” 

Various investigators have com 
mented on the “wall-effect” of experi- 
mental claiming that the 
relatively large amount of wall area in 
small adversely affects per- 
formance. It is conceivable to have a 
spray 


towers, 
towers 


small tower using a_ single 
nozzle for distribution that will oper- 
ate with of the 


down the walls. The results reported 


most water flowing 
in this paper include tests where the 
water flowing down the walls was col- 
lected, measured, and its temperature 
obtained. Using reasonable care to 
prevent such extremes, it has not been 
found necessary to make any correc- 
tion for wall-effect. The tower char- 
acteristics developed in experimental 
units have been checked against field 
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tests with remarkable accuracy. 


Limits of Water Loading 


Other investigators have placed an 
upper and lower limit on water load- 
ing, some even stating that a loading 
between 2 and 5 gpm per square foot 
gives optimum performance. The ex- 
planation offered for this is that a 
light loading results in poor water dis- 
tribution and unequal wetting of the 
filling while a high loading causes 
what is referred to as flooding, but 
this is a poor term to describe any 
condition that may occur in a cooling 
tower. Tests at water loadings both 
above and below the usual limits show 
no discontinuity in the correlation 
curve. Performance conditions requir- 
ing a light water loading may often 
be handled more economically by 
using a tower of smaller plan area but 
containing a more closely packed fill, 
or by a higher tower of less plan area. 
Such alternates are a matter of eco- 
nomic selection rather than optimum 
water loading. Other performance con- 
ditions such as the cooling of engine 
jacket water from 160 to 140 F. may 
be accomplished with extremely high 
water loading 


Relationship Between Water Loading 
and Drafjt Loss 


Heavy water loading may become a 
problem when spray nozzles are used 
in the distribution system. The water 
leaving the orifice of the nozzles forms 
that can become a serious ob- 
struction to the air flow. A large part 
of the draft loss through a cooling 
tower is the result of the work done by 
the air in the water horizon- 
tally in a crossflow tower. or in retard- 
ing its fall in a tower. 
This draft loss is a direct function of 
but it shows no dis- 


a cone 


moving 
counterflow 


the water loading, 
continuity as the water rate increases. 


Conclusions 


The results of laboratory and field 
test data substantiate the validity of 
the unit-volume coefficient method of 
cooling tower analysis. Considering 
the magnitude of the experimental er- 
rors as well as the difficulties encoun 
tered in obtaining accurate test data. 
the aceuracy of the method is higher 
than anticipated. 

The use of the method has made 
it possible to 


1) refine testing technique 


test experimental filling in small 
scale test models, and predict the 
performance in full scale towers 

predict performance ratings of pro- 
posed towers while still in the de- 
sign stage 

study the effect of outside influences 
on cooling tower performance 
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These include recirculation, effect 
of wind velocity and direction, and 
the interference from surrounding 
structures 


Regardless of the validity of the 
theoretical basis for any method of 
cooling tower analysis, its application 
is purely a matter of empirical corre- 
lation. The unit-volume coefficient has 
proven to be quite easy to correlate 
with experimental data. Its sensitivity 
and accuracy makes it possible to 


, study fundamental relationships. 


APPENDIX 


THEORETICAL BASIS OF 
UNIT-VOLUME COEFFICIENT 


An energy transfer-unit in a cooling 
tower is given by the value of the en- 
thalpy change (4h)rv of the air stream 
which yields 

h + (4h) 
dt 


The energy balance between the air 
and water streams is 


Ledt = Gdh (A-2) 


I 
dh = edt (A-3) 
Therefore, the corresponding trans- 
fer-unit measured in terms of water 
temperature is whatever (At)qy will 
give the result that 


t + (At)r: 


(=) (Sh) 


t 


Taking as constant, this becomes 
t + (At)rn 
cdt 
(A-5) 
t 


The transfer-unit as thus defined is 
quite large so it is advantageous to use 
terms in increments of (At) ry. If the 
transfer-unit is divided into © incre- 
ments, the equation for the fractional 
transfer-unit becomes 

t+ at 

it ; cAt 


} " —h 


(A-6) 


This defines a@ as a ( 5 a ) () 


(A-7) 


When the value of a@ is such that the 
height of the fractional transfer-unit, 
as defined in Equation (A-6), is one 
foot; then the right hand side of the 
unit- 


equation represents the 


h” —h 


volume coefficient. 
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Since the rate of energy loss from 
the water equals the rate of energy 
transferred to the air, we can write 

A L cdt = Ka(h” —h)dV (A-8) 


or 
h” —h AL 


— = = rl -Y 
cat KadV A-9) 


Integrating over the volume incre- 
ment AV with the corresponding water 
temperature increment At, and taking 
Ka 
LA 
quantity, gives 

t+ At 
cdt cAt 
he—h = hr—p (A-10) 
Jt 
From Equations (A-6) and (A-10), 


we get 


KaaV cAt_ ~) ( -) 
AL @ h*—h a L 


(A-11) 


as an over-all average :constant 


If At corresponds to some fraction 
of a transfer-unit which is limited in 
size by the variations of (h’”—h) over 
the interval At, then AV is a corre- 
sponding fraction of the tower volume 

From Equation (A-11) 


A 
Al KaaV (A-12) 
KaA\ . i ? 
since AV = AAZ 


We get by substituting Equation 
(A-13) in (A-12) 


(A-13) 


G aAZ 


The unit-volume coefficient ( 
the units 
(Btu transfer) 
tower/sq. ft 


(cu. ft. of plan 


Btu enthalpy potential 


NOTE 
r presentation is a yint contribution by 
the Heat Transfer and Power Divisions before 
the emi-ar meeting, Cincinnati, June, 
195 f the me A clety of Mechanical 


Engineer 
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2% Wages and Salaries— ed 
How to Administer Them 


A hit-or-miss program is not good enough. Here 


is a detailed description of a workable system 


David Tver 
Anderson Prichard O 


kiahomea WUity 


OF ALL FUNCTIONS that are dele 
gated by management, the administra 
tion of the wage and salary policy is 
perhaps among the most important. 
Any decisions made in its administra- 
tion have a direct effect upon the 
worker and his attitude toward his job 
ind his company. Since the primary 
motive that brings people to work is 
the economic need to earn a living, the 
worker's feeling about fairness of his 
At the same 
toward 


ompensation 1s crucial 
is a responsibility 
controllir 


salaries in such a manner 


time there 
wages and 
that, in ad 


dition to an employe’s receiving a fair 


management in 


return for his services. the policy must 
be sound and consistent with the com 
pany’s ability to pay 


Three Basic Rules 


Here are three basic rules for any 


rood wage and salary administratior 


program 


@ Management sets the over-all 


polic y 


@ First line have 
the responsibility for, and authority to 


supervisors must 


idminister the program. 


e The 
equitable 


Many 
type of wage and salary program in 
effect, whose basic aim is to accomplish 
programs 
are different inasmuch as 
they are designed to fit the peculiarities 
organization However, the 
problems of administration remain 
basically common to al! plans, and it 
is these problems that are discussed 
below 

Although many companies are now 
using and 
some form of wage and salary control 
through random or rate-range methods, 
many have failed to sell their employes 


program must be fair and 


companies now have some 


the above objectives. The 
themselves 


of each 


job-evaluation te hniques 


on the fact that its basic purpose is 
to insure fair treatment, Without this 
understanding, many programs do not 
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receive the full backing they should 
from all levels of management. We 
know that the superiority of job evalu- 
ation over other methods of determin- 
ing compensation is that it provides a 
consistent, rational method of compar- 
ing the value of one job to another 
and insuring internal and external con- 
sistency for the establishing of a fair 
value for the job 

Any wage program, to be effective, 
must be understood by those who ad- 
minister it and by those to whom it will 
Questions from employes are 
usually directed to their immediate 
supervisor; and unless the supervisor 
fully understands the program, he will 
be unable to give an intelligent answer 
to those he This will not 
only reduce its efficiency: but the su- 
pervisor will tend to reject the pro 
eram orally, as a defensive measure. 
because of his inability to explain it 
This is human nature. An individual 
is reticent to display ignorance on a 
policy that he is expected to adminis 
will use the only defensive 
command— rejection 


apply 


supervises 


ter, and 
measures at his 
and ridicule 
Another problem which arises is the 
controlling of wages and _ salaries. 
There are many factors at work within 
and without every company which tend 
to influence wage policies, of which 
we may or may not have control. From 
within we have company policy, which 
dictates our relative status to our in- 
dustry or area. From without we have 
the unions’ ever-present appetite for 
wage increases, which also tends to in- 
fluence the unorganized wage and sala- 
ried groups. Another important factor 
which tends to influence our rates is 
economic conditions. It is now the 
height of fashion to hitch our wagon 
to the Bureau of Labor’s Cost of Liv- 
ing Index. The cost of living wage 
adjustment moves in only one direction 
-upward—because of strong union 
opposition to a money-wage reduction. 
If consumer prices move upward, the 
rise of the cost of living tends to be- 
come a standard argument for a de- 


mand for a wage increase, with the 
resultant ulterior motive of the union 
to raise the real wage as well. 


Line Organization Administration 


In addition to the above factors, 
most companies have a wage and sal- 
ary committee, whose responsibility is 
to administer the over-all policy. This 
committee, to be effective, must be a 
committee of executives who thor- 
oughly understand the entire program 
and have commensurate authority to 
administer it. The most sound wage 
and salary program is one which a 
company’s line organization, which 
generally shirks its personnel responsi- 
bilities, can and will administer. 

Someone has defined a “committee” 
as a “group that keeps minutes and 
wastes hours, and who individually can 
do nothing, but collectively agree that 
there is nothing to be done.” Obviously 
the wage and salary committee must 
have higher standards. 

If operating executives aid in the 
formulation of policy and decisions, 
they will see that the program re- 
ceives its fullest cooperation. If it is 
line administered, it is line accepted 
If it is staff administered, it is subject 
to constant attack those af- 
fected feel that they are being forced 
to participate in something which af- 
fects them, but of which they are not a 
part. This point is well worth examin- 
ing to determine whether you have an 
effective operating program or one just 
receiving “lip service.” 


bec ause 


Wage and Salary Surveys 


In the normal course of events, we 
conduct wage and salary surveys to 
compare our present rate structures 
with other competitive companies. A 
question arises as to whether we should 
set our rates above, below. or on the 
average of the survey. Experience has 
shown that salaries above those shown 
in the survey of comparable compa- 
nies do not alone attract higher-caliber 
employes, and that lower-than-average 
rates do not turn away 
good applicants. There are many di- 
vergent factors that interplay upon in- 
ternal labor stability and external 
labor recruitment. On what basis do 
we justify our position? 


necessarily 


Salaries are costs or operating ex- 
pense; and like any other operating 
expense, they must justify themselves. 
By raising salaries through merit or 
length-of-service increases, can we jus- 
tify that we will receive a greater re- 
turn in terms of more production ? Is 
there increased morale? Has the em- 
ploye received the increase on the basis 
of length of service, or because he has 
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shown sufficient progress through in- 
creased ability to merit a raise? 

We literally control a fixed cost of 
millions of dollars, of which we have 
two responsibilities—one to the em- 
ployes, to see that they are paid fair 
and equitable wages; the other to man- 
agement, to see that it receives a fair 
return for its money. 


Budgetary Control 


Many of the above questions can be 
answered with the use of budgetary 
control. No wage and salary program 
is complete without a method of con- 
trolling the administration of the merit 
and length-of-service increases. There 
are many methods in use today, the 
predominant one being the allocation 
of a percentage of a total annual pay- 
roll to merit increases, usually between 
3} to 5 percent. This amount is usually 
distributed to the various departments, 
based on many factors, including total 
employes in the department, amount 
of payroll, turnover, etc. Since this is 
one of the most important phases of 
wage and salary administration, our 
company’s present method of budget- 
ary control will be described. 

Anderson-Prichard uses a method 
similar to the compa-ratio method de- 
veloped by Edward N. Hays. 

We find that many executives think 
in terms of maximums and minimums 
rather than in terms of a normal salary 
for each job. Yet, in order to maintain 
a proper cost control, we must think 
in terms of maintaining an over-all 
normal consistency. 

In administering a wage and salary 
program, we thought it desirable to 
have some index of the level of salaries 
to serve as a guide and such an index 
is the compa-ratio. When a company 
has a formal plan of job evaluation 
such as ours, with rate ranges and 
definite minimums and maximums, the 
compa-ratio is an effective method of 
maintaining expense control. 

As the name indicates, compa-ratio 
is the ratio between actual salary and 
the midpoint of the salary rate range; 
and it is used by comparing the salary 
level against the rate ranges. If the 
salary and midpoint of the rate range 
are identical, the compa-ratio is 1.00. 
Our present rate ranges have an ap- 
proximate 35 percent spread. With this 
35 percent spread, the salary, when at 
minimum, would have a compa-ratio 
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of 85; at the maximum it would be 
1.15. 

Compa-ratio for a department is ob- 
tained in a simple manner. The sum 
of all salaries in the department is 
taken for the numerator of the ratio; 
the sum of the midpoint of the ranges 
for all employes is taken for the de- 
nominator; the resulting fraction, mul- 
tiplied by 100, is the compa-ratio. 
Thus, when the compa-ratio is 1.00, 
salaries on the average are in the mid- 
point of the various ranges. 

We have found it desirable to keep 
the compa-ratio around 1.00. When 
the ratio is around 1.00, it indicates 
that there are as many employes near 
the maximum salaries of their respec- 
tive grades as there are employes near 
the minimum. Likewise, there will be 
a good number at, or near, the mid- 
point. This gives the employe an in- 
centive to do good work. Similarly, it 
means that the employe is receiving 
substantially more on the average than 
the minimum salary, and this indicates 
that he is paid more than a beginner. 
If the average salary were permitted 
to increase too fast to the average max- 
imum of the ranges, the amount of 
increase that could be awarded in the 
future would be very small, other than 
by promotion to a higher salary grade. 

Thus, with compa-ratio the average 
employe gets more than a beginner, 
which is enough to hold good em- 
ployes, and has room for a number of 
additional salary increases before he 
reaches the maximum. 


Effect of Turnover 


In some departments where turnover 
happens to be especially low, the ratio 
is higher than in the departments where 
there is more turnover and where the 
ratio tends to remain below 1.00. 

It is only fair to the employe to re- 
ward him for good work. Good em- 
ployes must be able to achieve a some- 
what better-than-average salary or they 
will not remain with the company. 
Rapid turnover can wreck a company 
since under this condition, experienced 
employes are always being replaced 
with green recruits. An important re- 
quirement is that all employes receive 
like treatment. 

Poor employes, or those of indif- 
ferent value, are not encouraged with 
too high pay or with too many in- 
creases. This group should be even- 
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tually eliminated. This is an important 
point because when we give too many 
increases to merely average employes, 
we are imposing rigid and high re- 
straint on good people who, even in 
poor times, are entitled to considera- 
tion. 

If we wish to obtain and hold the 
ablest talent, we feel we must pay fair 
and equitable wages, but excessive 
rates are not necessary for competition 
and tend to produce unduly low turn- 
over. They encourage mediocre people 
to remain on the job permanently be- 
cause they cannot do as well any other 
place. We feel employes must be dealt 
with equitably and as generously as 
possible within the limits of cost 
stability. 


Standards for Salaries 


Another factor in connection with 
this program is worth emphasizing. A 
job evaluation procedure is necessary 
for the purpose of creating salary 
standards for all positions. This de- 
termines the rate range for each em- 
ploye. However, as stated above, it 
does not have any bearing on the exact 
salary the individual is to receive 
within the range. It also should be 
noted that compa-ratio is only the cost 
level and has nothing to do with total 
payroll; that is, whether there are too 
many or too few employes working in 
a department. 

Here are some points worth remem- 
bering: No company, however small, 
can ever afford to have a “hit-or-miss” 
salary program. A formal, precise sys- 
tem is essential. Such a system must 
be based on fair treatment of all em- 
ployes, plus recognizing momentarily 
the exceptional talents of the few. It 
should start with a job-evaluation study 
that determines the monetary value of 
the job. A salary range is set for the 
job and the range is sufficiently broad 
to provide ample reward for outstand- 
ing employes. Next, budgetary control 
is maintained through the use of a 
system such as compa-ratio. Top man- 
agement sets the over-all salary budget, 
while first line supervisors are charged 
with the responsibility of administer- 
ing individual salaries. Each employe’s 
salary should be reviewed with him at 
least once every six months. Never for- 
get that salary is the key factor in 
employe morale. 





Dehydration of Natural Gas 
and Light Hydrocarbon Liquids 


Part I. Dry desiccant systems. This method of 


dehydration now finds its use in operations where very low 


dew points are needed. 


John M. Campbell, Wickliffe 
Skinner, Jr., and Lawton Laurence 
Black, Sivalls & Br 


ry } . or! 


GOOD granular desiccant should 
the following characteristics: 


High drying capacity 

Water adsorbed rapidly 

A large fraction of the water vapor 

removed from the gas at varying 

temperatures, humidities and gas 

rates 

Economical regeneration 

Activity retained after repeated re- 

generation 

Little resistance to gas flow 
7) High mechanical strength to resist 
g and dust formation 
non-corrosive, non-toxic, 
ly inert and have a high 
density 
appreciable change in volume 
en wet and should not become 

ky or liquid 

Solid desiccants may be divided into 
two classes; those which owe their 
activity to surface adsorption and 
capillary condensation, and those which 
react chemically. The latter group 
finds little application in the petroleum 
industry due to process limitations 
with respect to both their physical 
properties and regeneration difficulties. 


crusnin 

8) Cheap, 

} 

. mical 
bulk 

y) No 

wi 


Reaction Type Desiccants 

Magnesium perchlorate has a high, 
or higher, drying efficiency than any 
other desiccant, with an ultimate ca- 
pacity of 48.6 percent water by weight. 
It does not give up water until a tem- 
perature of about 275° F. is reached 
which permits its use at higher tem- 


peratures. In drying, it proceeds 
through three stages of hydration until 
the hexahydrate, Mg(ClO,).*6H,0, is 
formed at saturation. However, it is 
unsafe in the presence of organic 
vapors due to explosion hazards. In 
addition, regeneration is difficult since 
temperatures of 400° to 500° F. are 
required and a high vacuum is neces- 
sary to prevent fusion of the crystals. 
These limitations obviously prohibit 
its use with natural gas and hydrocar- 
bon liquids. 

Barium oxide dehydrates by form- 
ing barium hydroxide which is stable 
up to 1100° F. While this is advan- 
tageous from the dehydration view- 
point it makes practical regeneration 
impossible. Though this material will 
pick up between 10 and 11 percent 
water by weight it swells when wet, 
making it unsuitable for tower opera- 
tion. 

Calcium oxide has also been used 
because it is cheap, but its capacity 
for water deteriorates rapidly , se to 
the formation of carbonates on its 
surface. 

Anhydrous calcium sulfate dehy- 
drates both by the adsorption of water 
and the formation of a hemihydrate, 
CaSO,*1/2H,0. It has a water capac- 
ity of 12 to 14 percent by weight, of 
which 6.6 percent is represented by 
the formation of this hydrate. A good 


TABLE 1 
Properties of the Adsorption Type Desiccants 


Thermal 
Specific Conductivity 
Heat Bra He 


TYPE OF 
Bta/Lb. °F. Ft. per’ P./To. 


DESICCANT 


Percent 
Voids As 
Packed 


True 
Specihe 
Gravity 


Nermal 
Mesh Sines 


Trpe Used 





Activated Alun 
8/V Sevabead 
Florite 


Alumina Gel 


Sibea Gel 
* 4-8 Mesh 


106 


4" 
Hard Granules 8 mesh 
Hard Smooth Gel 


Hard Gr 


Hard Spheres 


Hard Smooth G 








A LARGE percentage of the 
gas dehydrated in this country 
is processed by dry desiccant 
systems. In the last several 
years other systems have been 
developed which offer greater 
advantage from an economic 
standpoint, but this method is 
still of great value in many ap- 
plications. The scope of its use 
has simply narrowed to those 
operations where very low 
dewpoints are needed and /or 
those cases where other sys- 
tems are subject to serious 
process limitations. 

With the increased use of 
dehydration systems as a 
whole, many modifications 
have been made in the design 
of dry desiccant units in an at- 
tempt to minimize certain of 
their serious disadvantages. 
This has resulted in a number 
of different designs. 

As with all systems, it is nec- 
essary to consider both the 
economic and process varia- 
bles. From a process standpoint 
alone the designer must con- 
sider not only the design of the 
unit but the desiccant to be 
used. 

Subsequent parts in this se- 
ries will discuss other methods 
of dehydration. 











drying efficiency is maintained at most 
temperatures and commercially low 
dew points are obtained. However, it 
will stand only a limited number of 
regenerations which increases the cost 
of its use even though the initial cost 
is moderate. Reports show that it will 
stand about 200 or more regenerations 
at 400° to 425° F. before replacement 
is necessary. 

The adsorption type desiccants more 
nearly fulfill the requirements set 
forth forth for dry desiccants and are 
consequently used more widely for the 
dehydration of natural gas. These may 
be subdivided into two categories; the 
gel type and the alumina type. Several 
varieties of each are marketed in this 
country, all of which vary both in 
composition and cost. Due to this cost 
difference it is necessary to balance out 
the initial cost of desiccant and equip- 
ment with the replacement costs in- 
volved. The final choice then results 
from these economic factors with due 
consideration for the process limita- 
tions of each desiccant. In many in- 
stances process conditions dictate the 
choice of desiccant and the initial cost 
is a minor consideration. 
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The properties of the most common 
adsorption type desiccants are sum- 
marized in Table 1. Of ail the mesh 
sizes shown 4/8 mesh desiccant is 
most commonly used as a middle-of- 
the-road compromise. The smaller 
sizes have a greater potential drying 
ability per pound but the pressure 
drop is correspondingly higher. With 
the larger sizes the reverse is true but 
the channeling of gas is more preva- 
lent. 

As might be expected florite and 
activated alumina have similar proper- 
ties, differing primarily in their chemi- 
cal composition. The alumina gel 
shown is now in the development stage 
ind is not yet available commercially. 


{ctivated alumina is essentially alu- 
minum trihydrate which has been 
rendered porous upon “activation” that 
is carried out at 750° to 800° F. to 
drive off the necessary water. As shown 
in Table 2, it is essentially aluminum 
with minor amounts of other 
materials. In manufacture it is nor- 
mally obtained in large pieces as one 
of the products in the processing of 
to produce aluminum. 

manufactured. 
but Grades F-] 


gas de- 


oxide 


bauxite ore 
Various 
some with additives, 
and F-3 are in natural 


hydration 


grades are 


used 


Under ideal conditions. with cool- 
ing coils to remove the heat released 
upon adsorption, alumina 
will adsorb up to 13 to 15 percent of 
its weight water. However, in the 
usual application, when new, 10 to 11 
percent sorption is most common 
Most reports to date indicate that the 
drop in capacity, percentage wise, is 
alumina than 


activated 


higher with activated 
with other bauxite desiccants. This, at 
least in part. may be attributed to the 
formation of an aluminum monohy- 
drate which has little or no adsorptive 
properties. For some reason the raw 
bauxites do not form this monohydrate 
as readily. 

Due to its purity activated alumina 
is superior to bauxite in the dehydra- 
tion of gases which will react with any 
impurities in the desiccant. Hydrogen 
sulfide, for example, will react with 
the iron in bauxite to form iron sul- 
fide, subsequently reducing desiccant 
efficiency. 

The total volume of voids in a bed 
of one-fourth-inch 8-mesh activated 
alumina is usually considered to be 
about 75 percent, based on 49 percent 
voids between the particles and 26 
percent in the pores. These figures. of 
course, vary somewhat in the method 
of filling and size of the particles. 

Florite 
bauxite 
that used with the other aluminas. As 
shown in Table 2 it differs from acti- 


is prepared from special 


ore in a manner similar to 
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Figure |. Effect of gas temperature on desiccant 
capacity 


vated alumina primarily in the amount 
of impurities present. The total void 
volume is also about 75 percent, with 
about 40 percent of this between the 
particles and the remainder in the 
pores. 

Adsorption capacities as high as 12 
to 15 percent have been reported but 
in commercial units, with new desic- 
cant, 6 to 7 percent is more common. 
The rate of decrease of adsorption 
capacity with time, however, is less 
percentage wise. Most process design- 
ers usually use 4 to 5 percent capac- 
ity when Florite is used to dehydrate 
substantially saturated gas. 

Many field reports show that the 
presence of the impurities. particu- 
larly iron, probably has some injuri- 
ous effects on the adsorption efficiency 
when processing sour gas. Undoubt- 
edly the concentration of H.S in the 
gas has some effect on the degree of 
this “poisoning.” In the presence of 
oxygen elemental sulfur is deposited 


TABLE 2 


Typical Analysis of Alumina Desiccants— 
Weight Percent 


| Activated Bauxite | Activated Alumina 








13 01 
92 
0.1 


TABLE 3 


Relative Drying Efficiency of the Common 
Dry Desiccants 


Material Dew Powt—°F 





Siliea Gel 

Sovabeads 

Activated Alumina 

Activated Bauxite (Florite 

Magnesium Perchlorate 

Caleium Oxide 95 


all desiccants shown the residual water content is 
per MM 


With 
leas than 0.1 It 
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Other activated bauxite materials 
similar to florite are available, but 
their properties are similar and war- 
rant no separate discussion. 

All granular desiccants “powder” to 
a certain degree both in handling and 
in the desiccant bed. There is no 
positive way of preventing this al- 
together but it may be minimized by 
using low gas velocities and dowi- 
ward flow through the bed. Dry desic- 
cant plants using upward flow in all, 
or a portion of the bed characteristi- 
cally show relatively high desiccant 
losses due to the turbulence set up in 
the top of the bed. 

Granular alumina desiccants show a 
greater resistance to fracturing in the 
presence of liquid water than the gel 
type. In fact, aluminas have been 
used for a buffer near the inlet as 
a protective agent for Sovabeads. 


“ 


Sovabead is a high silica material, 
the principal other ingredient being 
alumina. Tests on field units show that 
the adsorptive capacity of new Sova- 
beads varies from 18 to 25 percent by 
weight. This wide range of capacities 
is due not so much to an inconsistency 
in the desiccant as in the design of the 
unit. Upon use the desiccant capacity 
drops rather rapidly at first and then 
levels out at about 10 percent for a 
considerable period. 

Sovabead does not powder to the 
same degree as the aluminas but is 
subject to fracturing when exposed to 
liquid water. Therefore, extra precau- 
tions must be taken near the inlet of 
the bed. For this reason, a special 
type of Sovabead, which is stronger 
structurally and less susceptible to 
fracturing than regular Sovabead, is 
recommended for use in the first 10 
to 25 percent of the bed at the inlet 
end. Its adsorptive capacity is high 
with a saturated gas but the rate of 
sorption is low. 

Some field reports indicate that 
Sovabead stands up better in sour gas 
service than the aluminas. However, 
it is difficult to draw definite con- 
clusions in many cases since each 
system usually varies, not only in its 
hydrogen sulfide content but in the 
other components. Some trouble. for 
example, is encountered with the CO 
that is adsorbed and then driven off 
on regeneration. This CO,, tcgether 
with the water, can cause failure of the 
heat exchanger tubes, particularly 
where a sharp turn is taken. 

Alumina gel is not available com- 
mercially at present but it offers 
promise as another excellent dry desic- 
cant material. This material is substan- 
tially pure alumina, with some silica. 
which may be “balled” into spheres. 
This shape not only reduces pressure 
drop but has a high structural strength. 
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Figure 2. Effect of gas velocity on Sovabead desiccant capacity 


Present tests show it to be equal in 
adsorptive capacity to Sovabeads. The 
estimated properties, based on small 
samples, are included in Table 1. 

Although all dry desiccants vary 
somewhat in the amount of moisture 
they will remove, they all give gas 
that is drier than that specified in the 
natural gas industry. Actually the ef- 
fective capacity of the desiccant is 
limited by design rather than equi- 
librium considerations so that this dif- 
ference is of little practical im- 
) portance. Table 3 is a summary of the 
) relative drying efficiency. Tables 4 to 
6 summarize other pertinent informa- 
) Stion about dry desiccants and their 
Fuse. 

Gas Conditions Affecting 
Adsorption 


Temperature —The effect of the 
temperature of the gas being dried 
depends on the type of desiccant 
used. The alumina type give best re- 
sults at temperatures below 90° F. for 
"above this temperature the adsorptive 
* capacity falls off rapidly. On the other 
hand, Sovabeads show no change in 
adsorptive capacity with temperatures 
up to 120° F. Some relative data are 
represented by the curves in Figure 
1.812 Since the data shown are for 
desiccants of different age and in dif- 
ferent equipment, the curves are not 
for direct comparison of capacity but 
simply to show the trend of each with 
temperature. 

At a given pressure, the higher the 
temperature the greater is the water 
content of a gas at saturation. There- 
fore, the amount of desiccant needed is 
a function of temperature. 

Pressure——The adsorptive capacity 
of dry desiccants varies little with 
pressure. However, the higher the pres- 
sure on a gas the less water it con- 
tains at saturation. Consequently, the 
amount of desiccant needed decreases 
with pressure even though the adsorp- 
tive capacity remains constant. 
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Moisture Concentration.—Variations 
in the moisture content of the gas have 
a marked effect on the desiccant ad- 
sorptive capacity due to the lower 


partial pressure (See Part I). In the 
drying of atmospheric air this is an 
important consideration. Natural gas, 
however, is usually substantially satur- 
ated which makes this consideration 
less of a problem. In most instances 
the relative humidity never drops be- 
low 80 percent. 

Gas Velocity—The effective desic- 
cant capacity decreases with an in- 
crease in gas velocity as shown in 
Figure 2..* While drying gas, the 
desiccant bed progressively becomes 
saturated as the cycle continues. With 
a given gas velocity the contact time 
between the remaining unsaturated 
portion and the wet gas eventually 
becomes too small to give effective de- 
hydration. Consequently, as the gas 
velocity is increased, less of the desic- 
cant is effectively used and the over- 
all capacity decreases. In effect then, 





Recommended Operating Range: 


Des 


iccant Service: 
Dehydration Obtained: 


during the first part of the cycle 
Length of Cycle 
sometimes used (6, 
Regeneration 
350°-450° F 
tion 
cooling 
Advantages 
pressions over a wide range 


12 and 24 hours) 


such as for instruments, where “batch” 


Disadvantages 


replacement 


the amount of gas processed. 


TABLE 4 
Summary of the Operating Characteristics Dry Desiccant Dehydration 
At temperatures preferable below 125° F. in or- 
der to utilize the higher desiccant capacity 
its hydrate point. There seem to be no effective pressure limitations 
Normally from one to three years in the absence of poisoning 
Service limited by loss of capacity, dusting and breakage : 
Essentially bone dry gas produced (less than 1 pound of 
water per million standard cubic feet). Most units will give a —30° F 
Eight hour cycle most common for convenience 


Final regeneration temperature varies with type of desiccant, usually 
About 5 to 15 percent of the total gas stream used for regenera- 
Normal eight hour cycle uses about six hours for heating, two hours for 


1) Low exit dew point obtained 
of operating conditions 
the smaller units. 4) Relatively low initial investment for small amounts of gas, 
or “semi-batch” 
5) Rated capacity may be increased if some wet gas is by-passed around the 
unit and recombined with dry gas, where the unit gives an exit dew 
than that needed or specified. 6) Some operators report additiona 
drocarbon recovery by adsorption on the desiccant 

1) High initial investment 
particularly from heavy lube oils, which frequently requires expensive desiccant 
3) Rated capacity of the unit declines with pressure. 4) Pressure 
drop is higher than with liquid desiccant systems 
this substantially increases the required compressor horsepower 
rates below the rated capacity, the regeneration heat load is high in relation to 


The gas should enter the unit above 


dewpoint 


although others 


2) Gives effective dew point de- 
3) Compact, particularly 


operation is satisfactory 


int lower 
light hy- 


2) Desiccant sensitive to poisoning, 


In compressed gas systems 
5) At flow 








Method of Heating: 
returned to the s 


of water is driven off at 250° F 
to 450° F 


Gas Flow Rate: 


regeneration is removed by 


Heat Required: 
vapor, 
used for heat of desorption in design 

Time Required: To bring 


Pressure: 





TABLE 5 

Summary of Regeneration Practices 
Usually part of the main stream is by-passed which is either 
ystem downstream or is recombined and dehydrated. Liquefied 
petroleum gases which have been vaporized or super-heated steam are also used. 
Required Temperature: In most instances 350° to 450° F. is recommended. Higher 
temperatures increase capacity but shorten effective life of desiccant. 
Gas temperature 


Direction of Gas Flow: Usually countercurrent to 
Other designs often use concurrent flow 

About 5 to 15 percent of main gas stream 
with main gas flow rate and with design of unit. Flow rate must be sufficient to 
supply the necessary heat in time allotted, for regeneration 

Water Removal: Where regeneration gas recomb ined with main gas, water from 

cooling with main gas stream or by water cooler. 

Maximum heat load occurs when bed reaches about 250° F. at which time most 

of water is coming off. Heat exchanger should be designed for this condition. 

Heat of desorption of water plus sensible heat to bring water 

desiccant and container up to temperature 


exit regeneration gas up to desired temperature 
about 65 to 75 percent of total cycle time 
Full line pressure satisfactory. 


Majority 


from heater usually 400° 


main flow in vertical towers 


Percentage varies 


Latent heat of water often 


Usually 
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a consideration of contact time is neces- 
sary, thereby introducing gas velocity 
and bed depth factors. 

Specifications vary, but operating 
experience shows that the gas velocity 
should not exceed 45 feet per minute 
in most applications. Most operators 
prefer the velocity to be between 27 
and 45 feet per minute if vertical 
towers are used. This range is pri- 
marily dictated by economic factors 
since a lower velocity requires such a 
large diameter. A higher velocity low- 
ers the desiccant capacity and in- 
creases the total volume. 

The allowable velocity range is 
broadened somewhat by the use of a 
horizontal sorber such as that shown 
in Figure 5. This vessel presents a 
larger cross-sectional area to the gas 
flow than a vertical tower of the same 
dimensions, with a corresponding re- 
duction in velocity. 

The time of contact necessary for 
the complete adsorption of water is 
quite small, usually less than one-half 
second. Data for Sovabeads, for ex- 
ample, show 0.41 seconds. Conse- 
quently, the total bed depth is not 
critical as long as it exceeds several 
feet. Therefore velocity, rather than 
bed depth, is the factor normally con- 
sidered for the reasons discussed 
above. 

Contaminants.—The presence of 
heavy oils in the gas to be dried is of 
utmost importance since they serve 
to decrease the desiccant capacity. This 
form of contamination is most pre- 
valent in those plants located down- 
stream from compressors and proc- 
essing equipment which exhibit some 
“carry-over.” 

Fortunately such contamination is 
usually concentrated near the inlet 
although the entire bed is sometimes 
affected. If the oil is light regenera- 
tion removes most of it, but heavy 
oils, such as lube oil, coke and ef- 
fectively destroy the desiccant capacity, 


TABLE 6 
Typical Sieve Analysis of 4/8 Mesh 
Desiccants Percent by Weight 


Sieve Analysis Florite | Sovabeads 





On 4 mesh | i 5.9 
On 4,8 mesh 90.6 900 
On § mesh 6 41 
On 16 mesh 


1, °—8 mesh activated alumina corresponds most closely 
to 4/8 mesh and normally has the following analysis 
Larger than quarter inch—less than | percent 
t 8 mesh —at least 97 percent 
10 mesh —less than 2 percent 
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Figure 3. Flow sheet of a natural gas dry desiccant dehydrator 


When such a situation is serious there 

are several alternatives: 
1) Remove the trouble—if 
possible 

2) Use a cheap desiccant, at least near 
the inlet, replacing it at frequent 
intervals 

3) Provide some means of pre-scrubbing 
the gas ahead of the dehydrator 


source ol! 


All of these have been used although 
the first solution is not practical in 
most instances. The cheaper desiccants, 
such as florite, are often used in such 
situations either alone or in conjunc- 
tion with another material. Often pro- 
visions are made so that the portion of 
the bed nearest the inlet may be re- 
placed without dumping the remainder. 

Frequent desiccant replacement is 
expensive and time consuming so that 
some type of pre-scrubber is the most 
popular solution. Unfortunately many 
lube oils exist as almost a true vapor 
and conventional gravity separation 
methods are inefficient. Probably the 
best solution is the use of a packed 
tower ahead of the unit, preferably 


filled with an adsorptive material. A 
large surface is thus presented on 
which the oil may collect. 

Since a pre-contactor need not be 
large, activated carbon has been tried 
but some operators report that it be- 
comes gummy and difficult to handle. 
Most operators have had more success 
using desiccant. This may either be 
new or that which has been used in the 
adsorber. When this desiccant becomes 
saturated with oil it may be partially 
renewed by washing with gasoline, the 
oil burned off, or simply discarded. 
Gas velocities up to 120 feet per 
minute have been successfully used in 
beds three feet in depth. The important 
consideration here is preventing the 
oil from being blown through the 
desiccant into the outlet. 

In some of the most severe cases the 
capacity of a bed has dropped to below 
design figures in a matter of weeks. 
The authors recently encountered a 
case in which it dropped to 1.5 per- 
cent within two months. If such oil 
is anticipated, regeneration should be 
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Figure 4. Cutaway view—o horizontal adsorber vessel 
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desiccant plant with horizontal sorber vessels 


stallation cost but facilitates move 
ment 

Desiccant Design Capacity. 
capacity used for sizing vessels is only 
10 to 40 percent of the desiccant ca 
pacity when new and is governed pri 
marily by economic The usual 


capacities used are tabulated in Table 6 


factors 


The range of capacities de pends on 
the gas established 
ompany policy. Obviously such design 
balance out the initial 
plant cost with that for desiccant re- 
iddition the 
ipacities introduces a 


conditions ind 


higures must 


placement Ir use of 


’ j 
These iower ¢ 


safety factor to account for contingen 


cies that cannot be anticipated at the 


time of design. In the average case 


most units are designed for five per 


cent sorption when using the aluminas, 


und 7 to 7 percent sorption with 


Sovabeads. However, there are some 
data to indicate that five percent sorp 
also the best 
Sovabeads. In absence of 
the may 
be replaced less frequently and ad- 


ditional capacity is available for emer- 


heure tor 
the 


desiccant 


tion 1s 
vith 


serious 


use 


poisoning 


encies 

F. lower 
the 
as previously dis 
substantially 


At temperatures above 90 


capacities must be used for 


:luminas 
cussed, their activity is 


since, 


lower above this hgure 

When a gas-gas heat exchanger is 
the inlet temperature to the 
desiccant bed is usually 2° to 5° F. 
ibove that in the gas line due to the 
injection of the reactivation gas back 
into the main stream. The exact rise 
is a function of the reactivation 
ratio and should be determined in each 
ease by a heat balance. In determining 
the bed size this small rise should be 
accounted for 


used, 


gas 


Tower Most verti- 
cal tower adsorbers are built with a 
length-to-diameter ratio 3:1 
und 5:1 in order to maintain a balance 
between pressure drop and the cost of 
the vessel. With horizontal towers this 
ratio may be higher because the pres- 


Dimensions of 


hetween 


sure drop is not a function of vessel 


The 


length. The only effective limitation on 
length is the distribution of gas along 
a header. However, this is not critical 
due to the back pressure exerted by the 
desiccant bed. 

Direction of Gas Flow.—With verti- 
cal towers downward flow of the gas 
through the bed is recommended be- 
cause it reduces desiccant dusting. If 
upward flow is used, even with proper 
screens, the upper surface of the desic- 
cant motion which 
causes it to powder. During regenera- 


is continually in 


tion upward flow is used, but the veloc- 
ity is small and the dusting action 
negligible 

In a baffled horizontal bed the gas 
flows in both directions (see Figure 4). 
In this case, the 
packed full and this, plus a lower 
velocity, prevents abnormal breakage 

Length of Cycle.—The length of the 
is dictated by 
and 
Cor sequently, the most 
eight hours for a 
two-tower Most units are de 
signed for this cycle although 12 and 
24-hour cycles are often used, parti 
cularly at flow rates well below rated 
length which 
in 24 hours, 


however, vessel is 


drving cycle both eco 


nomic considerations operating 
convenience 
common cycle is 


system 


I ven cvcles, 


divisible 


capacity. 
ire evenly are 
ised because most units are automatic 
ind controlled on a time cycle with a 
24-hour cam. On manually operated 
units the length of cycle is normally 
adjusted to fit operating convenience 
Some such plants operate on a 24 
hour cycle with regeneration only dur- 
ing the day shift. By this method only 
i daytime operator is needed 

With four tower systems the cycle 
length is usually four hours. At any 
time two towers are drying with 
tower on regeneration and one 
cooling. This system is normally used 
in those situations where widely fluctu- 
iting flow rates are encountered. It is 
more expensive, however, than a two- 


one 


tower system. 

The effective use of 
i dry desiccant system is contingent 
upon the successful regeneration of the 
desiccant. From a control stand-point 
this is the most critical portion of the 
evele inasmuch as sufficient heat must 
be supplied to drive off the adsorbed 
liquids and still maintain a good heat 
balance around the system 


Regeneration 


Experience shows that 5 to 15 per 
cent of the total gas must be used for 
regeneration when 
eight-hour cycle. if six hours is allot- 
ted for and for 


cooling. With units operating at or 


operating on an 


heating two hours 
near rated capacity, ten percent is a 
sood about 
thirds of the heat load is represented 
in heating up the shell and desiccant, 


average. Because two- 


at low flow rates the percentage in- 
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Figure 6. Typical temperature record of a dry desiccant dehydrator 


creases independently from the water 
load. The compartmented horizontal 
vessel offers advantage in this regard 
since a portion of the bed may be 
isolated if not needed. 

It is desirable to heat the entire bed 
to 300° to 350° F. on regeneration. A 
major portion of the water may be 
driven off at 250° F. but higher tem- 
peratures are necessary for any ad- 
sorbed hydrocarbons. A typical tem- 
perature record is shown in Figure 6. 

The heat load during regeneration 
must be estimated for sizing the heater. 
This heat load consists of 


1) Heat to desorb the water, 
2) Sensible heat load for desiccant bed, 
3) Sensible heat load of shell, 


+) Heat 


1 
losses 


Many designers use the latent heat 
of water, but actual data show the heat 
of desorption to be more nearly 1100 
Btu per pound of water. The heat re- 
quired for the desiccant may be cal- 
culated from data in Table 1, while 
that for the shell must be estimated 
from the vessel weight. It is customary 
to add 10 to 20 percent to the sum 
of the above in order to account for 
heat losses and add some margin of 
safety. 

Although most units use hot natural 
gas for regeneration, steam is used in 
some plant installations. The use of 
steam is more expensive unless a sur- 
plus is available and its use will 
balance out the heat load on the 
plant heating system. 

Where natural gas is used the most 
popular method of heating is with a 
salt bath indirect heater. The salt is a 
mixture of sodium nitrate, sodium 
nitrite and potassium nitrate which is 
a non-corrosive, non-toxic liquid at the 
temperatures needed for regenera- 
tion.** The salt is heated by a burner 
and, in turn, heats the gas in a tube 
bundle. Additional safety is obtained, 
over a direct-fired heater, since the gas 
and fire are separated. Several in- 
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stances have been reported where 
direct fired heaters in this service have 
had tubes burn out with at least partial 
destruction of this and surrounding 
equipment. In addition, the flow 
through the heater is intermittent 
which lends itself to a heater of this 
type since it is always hot and can 
pick up the heat load immediately. 

Insulation.—Due to the high tem- 
peratures necessary, insulation is a 
must on the towers and the regenera- 
tion gas lines from the heater. In cold 
climates it is also advisable to insulate 
the lines from the inlet scrubber to 
the towers to prevent hydrate forma- 
tion. 

At various times sorber towers have 
been built using inside insulation, i.e., 
the insulation is placed between the 
desiccant and the shell. On paper the 
idea is good since it reduces the re- 
generation heat load and supplies the 
needed insulation. From a practical 
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Figure 8. Viscosity of natural gas as a function 
of temperature and pressure. 


A Gulf Publishing Company Publication 


0 00 Q 200 Woo 
aoa - © 
Figure 7. Pressure drop through dry desiccant 
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standpoint, however, its use is at best 
controversial for it deteriorates in 
service and becomes of little value. The 
difficulty lies in the inability to seal it 
from water which gets behind it and 
causes deterioration. At present few 
operators recommend it. 

Pressure Drop.—The pressure drop 
through a dry desiccant plant is often 
critical, particularly if compression is 
used. Two factors must be considered ; 
the pressure drop in the piping and 
valves, and that in the desiccant bed 
proper. That in the bed is the smaller 
of the two, partially because a pres- 
sure drop is taken to force the regen- 
eration gas through the system. The 
pressure drop in the valves and piping 
may be estimated from data estab- 
lished by the manufacturers of such 
equipment. 

The pressure drop through the bed 
may be estimated by the curves in 
Figure 7. The solid line is for granular 
alumina desiccants’® while the dashed 
line was obtained from data for Sova- 
beads. The curves do not coincide for 
previous investigations**® have shown 
that pressure drop is a functioh of 
the particle surface characteristics. 
Alumina materials are rough and ir- 
regular whereas Sovabeads are smooth 
gels, which accounts for the slight dif- 
ference. 

The friction factor, f, may be con- 
verted to pressure drop by use of the 
equation 
~2 


G 


fl 
0.0139 (1) 


AP 
Dyg p 
dimensionless friction factor, 
effective particle diameter 
feet, 
32.2 ft. per sec.,’ 
= depth of desiccant bed-feet, 
fluid density—pounds per 
cubic foot, 
fluid viscosity 
foot-second, 


pounds per 


11! 














Figure 9. Density of natural gas as a function 
of temperature and pressure 


in 


may be ob 
feet 


The velocity, G 


tained from the 
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Equation 1, together with Figure 7 


used to estimate the pressure 
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drop through any size desiccant at any 
temperature and pressure. The terms 
with temperature and 


Pp and vary 
estimated from 


orn 
‘igures 8 
The tern D must be 


from the | 
t and is an 


and may i 
and 9 

determined 
vsis of the desic 
lable 7 
different 
st ale 


scTeel ina 
iverage hgure 
the size openings for 

Ivler scree! 


il desiccant screet 


| 


Sjoase o 


+ 
20¢ 600 7] au 00 


PRE RE - PSIG 


aR ew 
eS a 


Effect of gas pressure on dry desic 
cont dehydrator costs 


Figure 11 


112 





TEMPERATURE - 80°F 
N ADSORPTION CAPACITY - 5% 


“ N 


oe ee 


—— oe se a 
FT PER DAY IMMCE 


Figure 10. Initial cost of dry desiccant dehydrators as a function of gas flow rate (1000 psi W. P 


If the desiccant breakage becomes 
severe its life is limited by this factor 
rather than loss of adsorptive capacity. 

Heat Exchanger. —The heat transfer 
coefficients used in designing the heat 
exchanger will depend on the method 
of cooling the type. The ex- 
changer must contain sufficient area 
not only to cool the gas but also con- 
dense the water vapor present. The 
safest practice is to assume that all of 
the water load over in about 
one hour, while the gas temperature 
leaving the bed is about 250° F. This 
admittedly will give a slightly oversize 
exchanger but is has been found to be 
i good practice. Actually it is not too 
far from the condition that exists, for 
the heat load on the exchanger is not 
constant throughout the heating cycle 
maximum while the 


and 


comes 


ind reaches a 


water is coming off 
Economic Factors 
he a dry desiccant 
plant varies with gas conditions but 
may be estimated from Figure 10 
These data are based on processing 
gas at 1000 psig and 80° F. with five 
percent desiccant adsorptive capacity 
For seven percent adsorption the cost 
shown would be from 5 to 10 percent 
lower. Figure 11 correction 
factors. for pressures other than 1000 
psig. which are to be multiplied by the 
costs shown in Figure 10. 
The costs shown are only 
mate for they vary with 
factors to be presented on a 
plot. However, they serve to estimate 


costs fairly 


initial cost of 


shows 


approxi 
too man\ 
single 
accurately in the average 
ise 

Operating costs necessarily vary 
umong the many plants but most re- 
ports show them to varv from $0.00 
to $1.20 per million cubic feet. This 
variation is due primarily to both the 
method of charging labor and the 
individual operating problems. 


In comparing over-all economics 


some consideration must be given to 
the potential recovery of light hydro- 
carbons. Some operators report sub- 
stantial recoveries of such fluids which 
are driven off by and 
scrubbed out. 

The cost of desiccant for the initial 
replacement is an im- 


regeneration 


charge and 
portant factor so some consideration 
should be to choice. In this 
case economics is conditioned by proc ° 


given 


ess conditions since the lowest priced 
desiccant is not always cheapest in the 
long run. No general conclusions may 
be reached in this regard due to the 
wide variety of conditions enc ountered 
In fact, the cost factor is no considera- 
tion under some circumstances. 

Dry desiccant dehydration costs are 
a relative rather than an absolute 
quantity since they must be compared 
with those of other applicable systems, 
if any. 

Dry desiccant systems can seldom be 
justified on cost alone. This form of 
dehydration, however, is an important 
the field and is often 
this reason the 
at best. is a 


component in 
the best method. For 
economics of the svstem. 


rather nebulous quantity. 
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Figure 1. The effect of pressure and temperature on the specific heat of dry air 
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WITH THE advent of higher pres- 
sures in industrial operations, the need 
for accurate information relating to 
the effect of pressure on the thermo- 
dynamic properties of engineering 
fluids has become increasingly import- 
ant. has been 
carried out on this subject in recent 
years, however a great amount of the 
available data has not been publishd 
in readily usable form. It is intended 
here, to present in simplified curve 
form. data for use in engineering prob- 


Considerable research 


lems involving elevated pressures and 
temperatures. 

In heat transfer work, compression. 
and transport of gases the design engi- 
neer must know the viscosity, thermal 
conductivity, and specific heat in ad- 
dition to the other thermodynamic 
properties. This discussion deals with 
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the transport properties, 1.e., with vis- 
cosity and thermal conductivity of dry 
air at high presures and temperatures. 
In addition, the specific heat of dry 
air over the same ranges of pressure 
and temperature is given. 

Of the properties covered in this 
paper, the instantaneous specific heat 
of dry air is known to the greatest 
degree of accuracy. The zero or low 
values can be found in 
various references." * * * and the 
agreement is excellent. For the high 
pressure values, the data of Ellenwood, 
Kulik were used. These 
values check satisfactorily with 
the values calculated from the data of 
Sage, Lacey. et al.? Figure 1 shows a 
plot of the specific heat of dry air as 
a function of temperature and pres- 
sure. At high temperatures, C, is al- 


pressure 


and Gay* 


very 
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most independent of pressure while at 
low temperatures there is a marked de- 
pendence upon pressure. 

The degree of accuracy to which 
the thermal conductivity and viscosity 
of dry air are known does not ap- 
proach that of the specific heat. In 
order to obtain the values plotted in 
Figure 2 and Figure 3 it was necessary 
to use several procedures. 

The low-pressure data from refer- 
ences’ * °° were plotted and the 
best average curve was determined. 
This procedure allowed the establish- 
ing of the atmospheric curve of vis- 
cosity and thermal conductivity. For 
the determination of the effect of high 
pressure on these properties the corre- 
lations of Gamson'® and Uyehara and 
Watson’ were used. These correlations 
are based on the Law of Correspond- 
ing States* and most of the high pres- 
sure data available. For dry air. the 
critical temperature and pressure were 
respectively taken as —-222 F. and 546 
psia* and the “critical” thermal con 
ductivity and viscosity were taken as 
.0165 Btu.Hr./Ft/°F. and .0467 Ib/ft. 
hr. (Reference 10 and calculated from 
the low-pressure plots mentioned 
above). With these values the viscosity 
and thermal conductivity were calcu- 
lated over the desired range and 
plotted. Figure 2 and Figure 3 show 
the final smoothed values for these 
properties. It will be noted that, while 
the dependence upon pressure is much 
less than that shown in Figure | for 
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Figure 2. The effect of pressure and temperature on the viscosity of dry air 
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Figure 1. Microscopic section of cellular glass insulation installed on pipe 


or vessel. 


Thermal Insulation for 
Industrial Requirements 


Part VII. Specifications and Application of Low 


Temperature Insulation 
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IT WAS STATED earlier in 
series that thermal insulation 
sisted of mass types (granular, cellu- 
lar and fibrous) and reflective types. 
Consideration of the mass types in this 
article will be concluded while empha- 
sizing the care which must be exer- 
cised in the application to bring about 
the greatest benefits. In contrast to the 
atmospheric and elevated thermal in- 
sulation requirements, which may con- 
tinue to give impaired service even 
when in a state of partial deterioration 
low or sub-zero temperature materials 
must perform unconditionally or suf- 
fer an inevitable progressive break- 
down. Therefore there is no compro- 
mise in the treatment of the low tem- 
perature problem with regard to the 
adherence to sound thermal insulation 
principles. 

As stated previously, any weakness 
in the thermal resistance of the basic 
material, must be compensated for in 
the protective medium whether in the 
form of a vapor or weather barrier. 
A thermal insulant with a very high 
vapor resistance will require less re- 
sistance of the barrier than one of 
low resistance for equal service, but 
the higher the combined resistance, 
the better the service and longer the 
life which can be relied on. For pur- 


ar 


poses of illustration, cellular glass is 
used in this article in some instances 
as being representative of the rigid 
type materials. 

The low temperature operating 
range of thermal insulation materials 
is 32° F. and below. This is below 
atmospheric temperature under almost 
all conditions, and the vapor pressure 
of the atmosphere is pressing inward. 
Consequently, the vapor that enters 
the insulation is condensed, then 
frozen into ice, and thus trapped. 
Therefore the biggest problem of low 
temperature insulation is to confine 
the moisture at the outer surface and 
restrict it from entering the insulation. 

The insulation most suitable for the 
particular installation being consid- 
ered will, owing to the requirements 
of the installation, be manifest to the 
insulation engineer. Likewise, discern- 
ment will enable him to select a vapor 
barrier or weather barrier which is 
most suitable. However, the vapor bar- 
rier and weather barrier must function 
as a unit to protect the insulation so 
that care must be taken that each can 
be used with the other. For example, a 
vapor barrier which is hard and brittle, 
no matter what its other characteristics 
are, cannot be used properly with a 
soft, pliable insulation. 
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Figure 2. Moisture migration in insulation caused by break or failure 


of vapor barrier. 


A offers a list of commonly 
materials which are 
in the 


Table 
used insulating 
generally suited for 
temperature range. 


use low 


TABLE A 


Approx. Upper 


MATERIAL Temp. Limit 


Mineral Wool molde 
under 

Felted cattle hair 

Vegetable (ork 

Glass fibers molded with | 

¢ r Glass 


Mineral Wool Blanke 


The minimum temperatures which 
these materials will withstand is gen- 
erally limited by the vapor seal which 
can be obtained to keep them dry. 

Vapor and weather barriers may be 
of metal films, bituminous impreg- 
nated felts, plastic films, plastic coat- 
ings, or mastic coatings. The plastic or 
mastic coatings may require a rein- 
forcing membrane of metal, fabric, 
tape or cloth to augment their tensile 
strengths. It must be remembered that 
when metal or felts are used their 
effectiveness is no greater than the 
seal obtained by their joints. In many 
instances the most effective installation 
is obtained by using a combination of 
barriers. Frequently, for example, a 
sheet barrier is used on smooth even 
surfaces whereas a mastic or plastic 
coating is used on adjacent irregular 
surfaces. 

After selection of the insulation and 
its barriers has been made, specifica- 
tions for its application must be writ- 
ten. To obtain proper application it 
may be necessary to make sketches or 
drawings indicating the method by 
which the vapor barrier is to be ap- 
plied and sealed off. The methods used 
to obtain seals around valves, flanges, 
projections, etc., are important for the 
successful operation of the insulation. 
Good low temperature application is 
the fine art of the insulator’s craft and 
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Figure 3. Schematic Details of Typical Equipment, Pump, and Piping. 


like all fine arts it becomes a matter 
of careful attention the smallest 


detail 


to 


Specifications 


As in all specification it is first 
necessary to name and describe the 
insulation (or insulations) to be used. 
Likewise the weather barrier, vapor 
barrier and accessory materials should 
be named and described, specifying 
the important characteristics desired 
in each 

Fundamental low-temperature insu- 
lation be divided into three 
groups. Each of these must be applied 
in a manner most suited to its partic- 
ular nature. These three groups: 

I) Rigid insulation with a vapor 
resistance equal to any barrier 
which may be applied to it. 


may 


II) Semi-rigid insulation with par- 
tial vapor resistance, but de- 
pendent upon additional vapor 
barriers. 

III) Non-rigid insulation with little 
vapor resistance which depends 
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upon a vapor barrier for its 
vapor resistance. 

In Group I few cellular materials 
are produced, at this time, having such 
a high vapor resistance that a vapor 
barrier is apparently not required. 
However, due to certain limitations 
they do require vapor protection. As 
shown in Figure 1, vapor which enters 
the joint between blocks will arrive 
at a point where it condenses in the 
half cells formed when the block was 
cut. This condensate will freeze and 
cause a fracture of the cell wall, al- 
lowing the moisture to enter other 
cells. Although this process is some- 
times very slow it could eventually 
ruin the insulation. For this reason, 
and to prevent abrasion between the 
blocks, the joints should be sealed 
with a material, which not only pre- 
vents the vapor from entering, but 
also fills the half cells to prevent them 
being filled with moisture. 

All materials in Groups II and III 
rely upon a vapor membrane to pre- 
vent vapor from entering their surface 
and eventually causing failure. Figure 


2 illustrates the effect of vapor migra- 
tion into the insulation through a 
break in the vapor membrane. It 
must be remembered that there is 
vapor migration through even the best 
of barriers, therefore the insulation 
will eventually become affected by 
moisture. 

Each of the three groups requires 
a different method of application for 
weather and vapor barriers so, again 
referring to the schematic details of 
typical equipment, pump and piping, 
Figure 3, the three different methods 
are illustrated. As shown, Vessel | and 
lines from Vessel 1 to Vessel 2 are 
insulated with rigid, vapor resistant 
insulation (Group I). Vessel 2 and 
lines from Vessel 1 to the pump are 
shown with semi-rigid, partly vapor 
resistant insulation (Group II). Vessel 
3, the pump and the line between are 
shown with non-rigid (blanket) insula- 
tion (Group Ill). 


Equipment 


Group 1— Material 


Not all cellular type insulating ma- 
terials are equally vapor resistant, but 
even those materials which may be as 
resistant as any vapor barrier, still 
must be protected against moisture 
and its freezing in the exposed half 
cells. This is accomplished by filling 
the half cells with a sealing 
pound which will not freeze or become 
brittle at the lowest temperature of 
operation. Asphalt base materials can, 
in general, be used for this service 
down to —50° F. Below this tempera- 
ture special compounds are necessary. 
In addition to sealing the half cells 
the sealing material must also have 
the property of reducing abrasion 
where necessary between the butted 
edges of insulation blocks. To obtain 
all these properties in one material 
may be impossible and in this case a 
higher vapor migration rate can be 
tolerated because the joint is of small 
exposed outside area. Since the seal is 
between two vapor resistant blocks of 
insulation, the rate of vapor transmis- 
sion is determined by the length or 
depth of the vapor seal and not its 
thickness as in the case of most vapor 
barriers. This is illustrated in Figure 4. 


com- 


For the reasons given above it is 
apparent that the success of any in- 
stallation depends upon the use of the 
proper joint material, or materials. 
These materials should be specified 
with care to make sure that errors do 
not occur. Of course, the specifications 
should list the weather and vapor bar- 
rier, securement materials, and all 
accessories. Each should have their 
properties sufficiently described to 
prevent use of the wrong material. 

10 
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Group |—A pplication 

Cellular glass is unique in that it is 
rigid. For this reason it is most impor- 
tant that the material be fit closely and 
the joint be made just as thin as pos- 
sible. The mastic seal used in the 
joints should be applied as thinly as 
possible. Applied on equipment of any 
great length, contraction joints must 
be provided, as the low temperature 
metal will shrink more than the cellu- 
lar glass which, at the best, is at some 
higher mean temperature, and whose 
surface is approximately at atmos- 
pheric temperature. A typical method 
of fabricating such a contraction joint 
is shown in Figure 5. 

Where operating temperatures are 
sufficiently low to require thick insu- 
lation, better results can be obtained 
by the use of multiple layer construc- 
tion with broken joints, than can be 
obtained by single layer construction. 
As shown in Figure 6 this method of 
construction breaks the heat paths and 
thus reduces the possibility of frost 
forming at the joints on the outer 
surface. 

Weather and vapor barriers on out- 
er surfaces of insulation must be 
chosen with care. They must fulfill all 
requirements placed upon them by the 
installation and must serve the pur- 
pose of protecting the insulation from 
abuse, weather, water and vapor. Se- 
lection of the proper weather-vapor 


barrier is one of the most important 
steps in the specification of a low 
temperature insulation application. 
No better service can be expected from 
the insulation than can be expected 
from the barrier that protects such 
insulation. An inferior vapor barrier 
or a poor application of a good bar- 
rier, results in an early breakdown of 
the insulation. Because of the many 
factors involved in determining the 
best barrier, further detailed discus- 
sion will not be considered at this 
time. 

The matter of securement has been 
previously discussed and will not be 
further discussed in this article. It is 
important, however, that, where multi- 
ple layer construction is used, every 
effort be made to stagger the joints 
wherever possible. A typical low tem- 
perature vessel with head insulation 
and nozzle insulation is shown in Fig- 
ure 7. Notice how the joints are 
broken at the junction of the head 
insulation with the side wall and at 
the junction of the nozzle insulation 
with the head insulation. 


Groups II and I11—Materials 

These two groups are combined in 
the specification because they are so 
frequently used together in the insula- 
tion of low temperature equipment. 
Each may require its own method of 
securement; for example, semi-rigid 
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Figure 4 (top left). Comparison of length of vapor travel through surface 
vapor barrier and joint seal. 


Figure 5 (above). Rigid insulation contraction joint for low temperature 


vessel. 


Figure 6 (lower left). Comparison between single and multiple layer 


insulation construction. 


blocks are most frequently wired or 
strapped in place whereas most blan- 
kets are generally secured with twine 
or tape. Each may require a different 
type and application of weather and 
vapor barrier, but if proper barrier 
stops and interlocking seals are pro- 
vided the needed protection will be 
accomplished. 

The materials in both these groups 
depend upon the vapor barrier to re- 
strict the vapor from entering their 
structure and ruining their insulation 
value. For this reason it is well to 
divide any large area so insulated 
into sections, with each section sealed 
from adjacent sections. This will con- 
fine any failure of the vapor barrier 
with a consequent loss of efficiency, 
to the affected section and will pre- 
vent the ruin of the entire area. This 
is illustrated in Figure 8. 


Groups II and I1l1—A pplication 
Semi-rigid block insulation should 
be carefully fitted and secured in 
place with wire or strap as required. 
Wire or strap used should be rust re- 
sistant and if there is danger of gal- 
vanic action means should be provided 
to protect the vessel from electromo- 
tive currents. Semi-rigid insulation 
should be provided with frequent in- 
termediate vapor barriers. Blankets 
should be carefully fitted and securely 
held in place with the securement me- 
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Figure 7. Application of rigid insulation to low temperature vessel 
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A typical low temperature installa- 
tion using semi-rigid block insulation 
for the body and blanket insulation 
on the heads nozzles is 
in Figure 9. This figure shows 
the blanket insulation may be 
pletely isolated from the block insula- 
a barrier. It also shows the 
location of the vapor 
barriers in the blanket insulation. 
Blanket insulation over nozzles, etc., 
should be tapered into head or body 


and shown 
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Figure 8. Proper method of sealing semi-vapor resistant insulation 


insulation so that sharp inside corners 
are eliminated 
{ pplication—General 

In the application of low tempera 
ture insulation the 
mon error is in the vapor and weather 
barrier application to corners. More 
breaks occur on inside corners than 
at any other points of the application 
The second important point 
is sharp outside which are 
subjected to bumps. etc. Most low 
temperature equipment is subject to 
vibration, and all is subjected to con 
traction. These forces cause stresses on 
the outer weather-vapor membrane. In 
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Figure 10. Application of vapor borrier to inside corner 
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addition, the outer weather-vapor 
membrane is subjected to external 
abuse. The corners being most gen- 
erally the weakest points often account 
for the beginning of failures. Figure 
10 illustrates this condition and a 
means of correction by using fillets in 
inside corners. In addition to using 
fillets to round out inside corners, 
double reinforcing is also recom- 
mended. Most sheet materials or felts 
do not lend themselves well to place- 
ment on inside and outside corners so 
for this purpose a vapor-weather barrier 
mastic is most effective. Because most 
mastic materials have relatively little 
tensile strength, a suitable reinforce- 
ment is required. The method of appli- 
cation to obtain this reinforced seal 
is shown in Figure 11. 

Metal projections through the insu- 
lation are another problem which 
always presents itself in the insula- 
tion of low temperature equipment. 
Although mentioned in previous arti- 
cles, it is restated because of its 
serious nature. The metal projections 
must be insulated for a sufficient dis- 
tance beyond the surface of the insu- 
lation to prevent the formation of ice 
where they emerge from the insulated 
surface. To obtain proper results, the 
distance the projected metal is to be 
insulated should be determined by the 
heat gain of the metal, balanced by 
the proper thickness and length of 
insulation, so that its temperature at 
the point where the insulation stops 
will be approximately the same as the 
surface temperature of the insulation. 
In most cases calculations necessary 
to obtain these results for all project- 
ing metal would be too time consum- 
ing to justify the savings. In addition, 
field conditions are such that the ther- 
mal insulation in few cases could be 
applied. For these reasons a rule of 
thumb is used which requires insulat- 
ing projections a distance of four 
times the thickness specified for the 
equipment. Extreme care should be 
taken to seal the outer weather-vapor 
barrier of the projection insulation to 
the metal where the insulation ends. 
Details of these conditions are shown 


October, 1952 


VAPOR MEMBRANE 
CELLULAR GLASS INSULATION 


VAPOR MEMBRANE 
SEALED TO METAL 


64 fs. AA 
App p44 4 


gi, JECTION 
“INSULATION OF PROJECTION 
TO EXTEND A DISTANCE SQUAL J 
TO 4 TIMES SPECIFIED INSUL- 
TION THICKNESS 


METAL PROJECTING 
THROUGH INSULATION 


VAPOR MEMBRANE 


“INSULATION SUPPORT 
METAL PRO- 


VAPOR MEMBRANE 
CONTINUED OVER 
INSULATION SUPPORT 
AND SEALED TO 
VESSEL WALL 


INSULATION SUPPORT ON 
VESSEL OR VESSEL SKIRT 








Figure 11 (above). 





Installation of vapor 


barriers at corners CELLULAR GLASS 


INSULATION 


Figure 12 (above, 
right). Insulation of 
vapor barriers where 
metal extends past 
insulation. 


Figure 13 (right) 
Contraction joint for 
cellular glass insula- 


tion INSULATION 


COVER 





ad Se 
WAAAY eA | AAA 


ARAAARRERAL ERRAARRAAAAS 
Cee eat et 


FILL WITH GLASS FIBER 


NOTE: JOINT LOCATED AT LEAST TWO SECTIONS 
OF PIPE 


HEAVY FILLET OF 
VAPOR SEAL MASTIC 


VAPOR BARRIER 


\ 
\ vapor SEAL TO 
REMAIN PLASTIC 


INSULATION FROM ANY FITTING 








in Figure 12. Also illustrated on this 
sketch is the method of continuing the 
membrane over and beyond any sup- 
porting angles. These are seldom 
welded to a vessel or vessel skirt with 
a continuous weld and unless the seal 
is made below the angle a vapor leak 
will occur beneath the angle. 


Piping Specifications 


Group |—Materials 


This specification for piping should, 
as is done for equipment, specify the 
materials to be used, their composition 
and their properties. In addition, it 
should list the sizes to be furnished in 
sectional pipe insulation, segmental 
pipe insulation and, if desired, pre- 
formed fitting covers. 


Group |—A pplication 


The pipe insulation should be ap- 
plied to piping in staggered position, 
with all joints tightly butted and but- 
tered with specified joint cement. 
Where expansion and _ contraction 
movements or excessive vibration is 
present, the inner surface of the insu- 
lation should be treated with a speci- 
fied abrasion resistant coating. 

Multiple layers, where used, should 
have each additional layer applied in 
the same manner as the first layer, but 
so placed that the side and end joints 
will be staggered with reference to 
joints of preceding layer so that no 
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two joints will coincide except where 
they cross at right angles. Again, if 
determined necessary by the installa- 
tion, a thinly buttered coating of abra- 
sion resistant material may be required 
between the layers of the rigid insula- 
tion to seal the half cells on the sur- 
face, in order to prevent failure owing 
to ice formation or excessive wearing. 
Layers of the pipe insulation shall 
be secured with wire or strap to con- 
form to necessary requirements. 
Fitting covers should be fabricated 
of the same material and thickness as 
the material specified for the pipe 
insulation. They should be carefully 
fitted around fittings with inner sur- 
face and joints treated in same man- 
ner as specified for the pipe insulation. 


Contraction of low temperature lines 
must be compensated for in the appli- 
cation of the low temperature insula- 
tion on long straight runs of pipe. 
Cellular glass rigid insulation will not 
compress to take up the contraction of 
the lines, so properly spaced contrac- 
tion joints must be provided. Shown in 
Figure 13 is one type of contraction 
joint which may be used. 

The application of the vapor barrier 
must conform to the vapor barrier 
specified. 

Where factory attached vapor 
barrier jacket is furnished with pipe 
insulation, laps of jacket should be 
buttered with recommended sealing 
cement and carefully pressed in place 
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Figure 14. Vapor barrier sealed metal to metal 


to obtain a complete seal. 
® Vapor bi jackets not factory 
applied to the pipe insulation should 
be cut to fit with minimum 3-inch laps. 
Entire surface of jacket should be but 
tered with suitable sealing cement. Cir- 
cumferential and longitudinal 
should he lapped a 
inches. Laps must be carefully pressed 
into pl ice and held hand or 
Mechanical means until cement has set 
When vapor b 
R should be 
brushed on; to its proper thickness. If 
fei forcement is used, the reinforcing 
Bhould be stuck to the insulation sur 
face by its own adhesive, or embedded 
fm the still tacky first coat of mastic 
Gare must be taken that the reinforc 
ing material is stretched taut and that 
@)| joints are overlapped a minimum 
a 3 When the first coat of 
@astic is almost dry to the touch, the 
second coat should he applied by 
@praying troweling or brushing to its 
spe ihed thickness Finished 
should unbroken 
smooth surface with no portion of the 
finished 


arrier 


joints 
minimum of 


firm by 


irrier mastic is used 


sprayed, troweled, or 


ine hes 


coat 

present a unilorm, 

reiniorciu visible on the 

suriace 
up ll Vaterials 

should be 


same 


The specihed materials 
listed and descril ed in the 


i tor Gro 


man 
ip | materials 


up I] I pp 


catior 


The pipe insulatior should he ip 
to the 


with all joints tightly | 


t red posi 
utted 


whit 


plied piping in sta 


tion and 
with wire or hever 


desirable. If 


are specihed, it is rec 


secured str ip 
multiple layers 
ommended that 


vapor 


18 most 
each laver be 
barrier 
lation 


provided with a 
next layer of 
Whichever 
barrier is used, utmost 
tance that the barrier be free of cracks 


befare the insu 


Is applic d 


ty pe ot 


is of impor 


holes open joints, or thin spots which 


120 


might allow access for the 
Additional layers of pipe insulation 
should be applied with staggered joints 
in the same manner as outlined under 
Group I—Applications. 
Weather-vapor barrier on 
pipe should be installed in sections be 
fore the application of fitting and 
valve insulation. Each section should 
be completely sealed within itself by 
barriers over the 


vapor. 


straight 


extending the vapor 
butt end of the pipe insulation to the 
piping. Thus any leaks in the 
vapor membrane of adjacent fitting ot 
pipe insulation is prevented from ruin- 
ing more than one section of insula- 
tion. Stated in another way, it will 
prevent moisture leak at one location 
travelling along the line. This 
method of sectional sealing is shown 


Figure 14 


metal 


from 


Group iil Vate rials 


The insulation furnished in this 
group is the non-rigid or blanket form 
he type of blanket to be used and its 
density as received must be specified. 
This insulation is secured in place 
with twine and tape and the properties 
desired in each of these should also be 
specified. The vapor and _ weather 
barrier mastics must be described and 
the physical properties required must 
e listed. Any vapor or weather mastic 
ised with blanket insulation should be 
elastic after it has dried because most 
blanket insulation will compress con 
siderably under pressure. 


Group 111—A pplication 


The blanket should be applied 
uniformly about the sur- 
face and be secured in place with 
specified twine wound spirally about 
each layer on approximately one inch 
Joints must be staggered at 
inches from joint immedi- 
Alternate layers of 
should be sealed 


evenly and 


centers 
least 
ately underneath. 


blanket 


two 


insulation 


Figure 15. Application of vapor barrier to line flange 


with a vapor barrier. It should be 
repeated here that ordinary 4-inch 
wide friction tape, in itself, is not a 
vapor barrier. In all cases the next to 
outer laver of blanket should have a 
vapor barrier. Likewise the outermost 
must always have a vapor 
barrier. and additionally needed it 
should also have a weather barrier. 


surface e 


Pipe insulation should be stopped 
short of flanges and fittings. with suc- 
ceeding layers of blanket. if any, 
stepped back from the end of the pre- 
ceding layer. All vapor barriers ap- 
plied to the layers should be brought 
over the butt ends of the insulation 
and carefully sealed to the metal pipe, 
in a manner similar to that shown in 
Figure 14. 

Fitting insulation should be applied 
after the pipe insulation and in a simi- 
lar manner. Where the fitting insula- 
tion joins the pipe insulation, the 
blanket should be tapered in such 
manner as to eliminate, in so far as 
possible, any acute angles or sharp in 
side corners. Sharp inside and outside 
as in equipment insula 
fractures 


low 


corners are, 
tion, the greatest source of 
cause the deterioration of 
temperature insulation to take place 
by allowing vapor to penetrate inward 
It is recommended that all corners 
which cannot be eliminated, be rein- 
forced as shown in Figure 11. A typical 
method of applying blanket insulation 
to fittings is shown in Figure 15 


which 


be neral 


{ pplication 


In many cases insulation of two or 
more material groups are used in the 
same installation, with no particular 
difficulty experienced by such use 
The most important factor is the place- 
ment, sealing off, and completeness 
of the vapor barriers. If the vapor 
barriers have sufficient resistance to 
vapor migration and are properly ap- 
plied. satisfactory service can be ob- 
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Figure 16. Cradle for insulated low temperature pipe. 


tained from any of the insulation 
groups. 

In every case where it is possible, 
piping operating at low temperatures 
should be supported on cradles placed 
outside the insulation. These cradles 
should be sufficiently large to spread 
the compressive force, supporting the 
line, over enough insulation area to 
prevent undue deformation of the in- 
sulation. In addition, the metal cradle 
should be of such thickness that it is 
strong enough to resist buckling at the 
point of support, but also sufficiently 
flexible to the from 
causing a shearing action cutting into 
the insulation. Typical cradle is shown 
in Figure 16 

Where exterior cradles cannot be 
used, hangers which attach directly to 
the pipe, having which extend 
through the insulation must be insu- 
lated as described for metal projec- 
tions equipment. The hanger rod 
should be insulated for a minimum 
distance of four times the specified 
thickness of the insulation. Figure 17 
illustrates such a hanger rod insulated 
blanket. Any insulation may be 
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used as long as the important mem- 
brane seals are provided. 

One of the most costly and difficult 
factors to overcome in an attempt to 
obtain good insulation application is 
that of pipe spacing. Many piping de- 
signers do not recognize the importance 
of leaving sufficient clearances for the 
proper application of insulation. In 
job after job the clearances left be- 
tween pipe and vessels are insufficient 
to allow the insulators to do a good 
job. The most unfortunate thing about 
this is the fact that the service life of 
low temperature insulation depends 
upon the outer vapor membrane. and 
in tight spaces it is frequently almost 
impossible to apply a leak-proof mem- 
brane. 

Low temperature equipment is most 
frequently designed with flanges and 
nozzles located so to the body 
that inadequate space is available for 
proper sealing and off. Likewise, 
valves are made with 


close 


low temperature 


bonnets which cannot, as designed, be 


insulated and vapor sealed with any 
degree of satisfaction. 


om-shape 

ovided wit! 
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slots of proper width and spacing. Its 
success, however, is due to long and 
painstaking research and experimenta 
The area, width and spacing of the 
the position of the trays in the 
tower, and the multitude of other factors 
that determine performance had to be 
vorked out on a trial and error basis 
with great accuracy and under many 


The grid tray 
parison an 
ne torm, it 


a sheet of 


new Turb 
i 


tion 


slots, 





Details Soon 


EXCLUSIVE! 

NEXT MONTH Perroteum 
Rerinerk WILL CARRY THE 
FIRST EXCLUSIVE PAPER 
ON THE TURBOGRID TRAY 

LOOK FOR IT. 











»mpany Publication 


Figure 17. Location of vapor barrier on typical blanket insulation of 


hanger rod. 


Inspection 


Field inspection of low temperature 
insulation requires a constant check 
of all phases of the application with 
particular attention being paid to fit- 
ting of the joints and installation of 
the vapor barrier. Each vapor barrier 
or seal on each layer should be in- 
spected to determine its completeness 
before the next layer of insulation is 
applied. Particularly close attention 
must be given to inside corners, junc- 
tion of materials, joints, projections 
and under surfaces, to detect faults in 
sealing. The detection and correction 
of one small crack may save hundreds 
of dollars of insulation in a short 
space of time. 


Maintenance 


The maintaining of the weather- 
vapor barrier on the outer surface of 
the insulation and sealing all cracks, 
holes or breaks is the most important 
factor in the life of low temperature 
insulation. 

End of Part VII. Part 
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to corrosive acids and to caustic prod- 
ucts. Their higher capacity is due largely 
to their simplicity and ability to permit 
a straight-through vapor-liquid counter- 
flow in the column. Generally, this per- 
mits the design of much smalier columns 
at substantially lower cost.” 

rhe performance of the trays 
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to 300 psig. This pressure range repre- 
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to 2.8 pounds per cubic foot, vapor 
liquid density ratio from 10 to 1000 and 
vapor-liquid volume flow ratios from 
10,000 to 5. Shell says no Turbogrid 
tray installation has failed to meet de- 
sign capacity 
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Figure la. Typical examples of graphite ground anode cathodic installations 


Management: What is your stake in cathodic 
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Indirect losses cannot be estimated and 
ire of such a varied and broad nature 
that calculated guess is un 
trustworthy. They include loss of life 
ind limb, the psychological factors 
attending unpredictable service intet 
contamina- 


even a 


explosions, oil 
tion, in fact an almost 
list of side effects. There are 
examples on record to show that these 


ruptions, 
inexhaustible 
many 


losses are truly staggering 

A creat portion of the total losses 
must be charged against corrosion of 
buried or submerged metal structures 
Some types of corrosion losses are dif 
ficult to control but a cathodic pro 
techion system is practical, calculable 
ind precise for this problem 

There undoubtedly are many rea 
sons why the annual cost of corrosion 
osses in the United States is not known 
It is difficult to under 
some companies 


n exact hgures 
stand, however, why 
analyze their overhead costs in great 
detail yet seem to have but a vague idea 


of the existence of a corrosion cost 
without even an approximation of its 
magnitude. Management's concern 
with corrosion and the economic evalu 
ation of a corrosion control program 
should be just as complete as with any 
other problem in the light of its re 
sponsibilities to the investors, custom 


ers and employes. 


What Is Cathodic Protection? 
well to state briefly the 
underground 


It may be 
nature of corrosion of 
and submerged metal structures, and 
its cause. The corrosion engineer un- 
derstands the subject but the facts of 
cathodic protection are not always so 
well known to management 

Buried or submerged metal struc 
tures are, of course, subject to cor- 
rosion, the rate of attack 
celerated by such factors as inequali- 
ties in the metal itself, soil acidity, de 
grees of aeration, and the like. In many 
respects, the action is similar to that 
which takes place in a galvanic cell 
or battery. In this current 
flows between two poles with a result 
ing deterioration of one of these. As 
corrosion proceeds, particularly if a¢ 


being a¢ 


reaction, 


companied by pitting, the metal struc 
ture is weakened or honeycombed to 
the point of uselessness and costly re- 
placements are required 

To prevent this destruction, cathodi« 
protection can be applied in several 
wavs. 
such as zin 
buried 


Sacrificial anodes, 


aluminum or magnesium. are 
in the soil and a metalli 


by insulated cable 


connection 
is made directly to 
the structure to be protected. In this 
case. the sacrificial takes the 
punishment while the structure 
relatively untouched. If the sacrificial 
environment it 


anode 


goes 


anode is in a moist 
forms compounds with the soil and 
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Figure 1b. Typical examples of graphite ground anode cathodic installations. 


the moisture and the current flows 
from the anode to the structure. The 
amount of potential created by such 
anodes is inherently limited and con- 
trol is obtained by varying the size and 
number of anodes used. Since sacri- 
ficial anodes create current by consum- 
ing the anode itself, they must, there- 
fore, be replaced at intervals. 

When current is to be transmitted 
to the soil from an external source, 
carbon, graphite or scrap iron anodes 
are used. The current is supplied from 
the positive side of a rectifier, battery 
or generator; the negative side is con- 
nected to the structure to be pro- 
tected. By the use of a suitable voltage, 
it is possible even in high-resistance 
soils to force a maximum current 
through a given number of anodes. The 
current passes through the soil which 
is the electrolyte, and into the nega- 
tive metal structure to complete the 
electrical circuit. As long as sufficient 
current is applied to this type of anode 
and the anode is in contact with the 
soil the cathodic protection action is 
positive and controllable, and cor- 
rosion cannot occur. Carbon and 
graphite function as insoluble anodes, 
and their use obviates the practice of 
burying and consuming metal that is 
so urgently needed as scrap. 


Over-design Due to Corrosion 
Allowances 


To return to the discussion of cor- 
rosion losses, there appears to be 
scant analysis of the tons of metal con- 
sumed each year because equipment 
is over-designed to allow for corrosion. 
The design engineer often specifies 
metal thicknesses much greater than 
those required to ensure adequate 
strength and continued performance. 
Over-design as corrosion insurance is 
common in the construction of con- 
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densers, buried pipes, storage tanks, 
loading docks, piers, and other equip- 
ment. 

The tremendous wastage of metal 
through over-design and corrosion is 
of international importance during 
these times of defense production and 
metal shortages when every effort is 
being made to conserve materials. This 
is a challenge to engineers, scientists 
and business executives in that even 
a small improvement, by cathodic pro- 
tection of underground and submerged 
metal structures, would result in an- 
nual savings of millions of dollars and 
thousands of tons of critical metal. 

As an added bonus, the reduction 
of pipe wall thickness also provides 
a larger internal diameter pipe, having 
approximately 5 percent greater capac- 
ity, making possible additional gains 
over the initial saving of steel. Based 
on the length of all pipe lines in the 
country, a 5 percent increase in ca- 
pacity is equivalent to more than 50,- 
000 miles of pipe.’ 


Product Losses 


Product loss resulting from cor- 
roded equipment is another large item 
of both direct and indirect cost. Leak- 
age from a corroded pipe may cause 
waste of large amounts of gas or pe- 
troleum. This, in itself, is a fire hazard 
that may endanger an entire refinery, 
in addition to the explosion factor 
which could result in loss of human 
life. It is possible also that petroleum 
may leak into a water reservoir and 
contaminate an entire municipal sup- 
ply. An extreme example of product 
loss is recorded, relating to a 40-mile 
pipe line so badly corroded that 90 
percent of the product was lost through 
perforations in the pipe.* 

The cost of shut-downs through cor- 
rosion is another large figure. In oil 
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refineries, replacement of corroded 
tubes in only one unit may cost $800 
per hour because of lost production.’ 
And the cost of replacement must be 


added to this. 


Maintenance Costs 

Other examples of the value of ca- 
thodic protection within oil refineries 
may be summarized: 

One of the larger refineries, report- 
ing on the installation of cathodic pro- 
tection on its pipe line system, states 
that the cost of maintenance might 
have increased by 500 percent during 
an eight year period if corrosion had 
been allowed to take its course. By 
systematically expanding the cathodic 
protection system, an average reduc- 
tion in cost of 65 to 70 percent has 
been achieved, at a construction and 
maintenance cost for cathodic-units in- 
stallations of 30 to 35 percent.* 

For open-box-type coolers another 
refinery has found that cathodic pro- 
tection has been a paying investment. 
The pipe coils in one cooler had a 
service life of approximately 30 
months, and the annual maintenance 
cost was estimated at $6000. After the 
installation of a cathodic protection 
system, protection was achieved on ap- 
proximately 65 percent of the coil- 
and-box surface area. Cathodic pro- 
tection was providing a total life of 
four years as compared with an ex- 
pected life of 214 years without pro- 
tection.’ 

Table 1 shows various cost estimates 
and savings resulting from the use of 
cathodic protection on large open-box- 
type refinery condensers and large di- 
ameter Dorr clarifiers :* 

A corrosion engineering authority 
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section that was not Figure 3. Pipe system terminating in valve pit. Workmen are insulating 


Figure 2. Example of corrosion pitting in pipe 
flanges as a step in installing cathodic protection system 


cathodically protected 


states that a large service organization 
had a 1948 budget item of around 
$200,000 for pipe replacements. It was 
estimated that it cost the company 
about $150,000 a year to replace lines 
because of corrosion. A careful study 
showed that an expenditure of $75,000 
on cathodic protection would do a bet- 
ter job than to spend $150,000 for re 
placements. In the studies 
showed that an investment of $1 mil 
lion for cathodic protection on older 
ahead of the they 
would have to be replaced due to cor 
rosion le ik ige { 


returt wm the 


addition, 


lines time when 
ould realize an annual 
investment of about 30 


percent 
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area. In that ten years the sinking 
fund deposit must accumulate to an 
amount equal to the replacement cost 
of the line, less any salvage value, plus 
the cost of salvage. In many cases the 
last amounts are considered to 
balance each other and the accumu- 
lated amount is set to equal the cost 
of the new line. Should a cathodic pro- 
tection system be installed that would 
extend the life of this pipe line to 
twenty years, the sinking fund deposit 
would be diminished accordingly and 
the savings increased in like propor 


two 


tion 

Because of the early recognition of 
the corrosion problem in pipe line con 
struction and operation there is a great 
ibundance of documentary records to 
substantiate the facts. The annual di 
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rect loss on underground pipe lines 
alone is estimated to be $600 million,’ 
with an additional loss for oil refinery 
equipment of $50 million. The indirect 
losses added for pipe lines by another 
authority brings the figure up to some- 
thing over $1 billion annually. 

Undoubtedly the cathodic 
protection offers extensive opportunity 
for reducing the enormous losses inci- 
dent to underground and underwater 
corrosion, and consequently for real 
conservation of critical materials. 
Whether or not an organized and per- 
manent effort is made to control such 
losses will depend on managements’ 
determination to recognize the prob- 
lem. learn the facts and then act 
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Aerial view of 4500-gpm separator at Sohio’s Toledo refinery 


The Water Pollution Problem— 
Get Ready to Tackle it! 


Here are the three pollution “whats” : 


@ What it is 


@ What you can do about it 


@ What the law requires of you 


Melvin Nord 
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REFINERY MANAGEMENT must 
reach for their check book— and there 
won't be any profits coming in to match 
their The problem is water 
pollution, and the public has forcefully 
stated that it wants the problem solved 


Here is the full 


story on what water 


pollution can mean to you, and the 


steps you must take to preserve your 
good public relations 

The problem of water pollution is 
not a new one, but its importance has 
been greatly magnified by the un- 
precedented growth of the industrial 
plant of the United States, and by 
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population growth and movements. 
Within the past decade, the problem 
has become acute, and drastic regula- 
tory means have been invoked by gov- 
ernmental and other public groups 
Sudden pressures have, in many cases, 
been brought to bear against industry 
in an attempt to force an overnight 
solution to problems which have been 
accumulating over a long period of 
time. This has in many individual cases 
worked undue hardship, often accom- 
panied by a resentful attitude on the 
part of industry. While this is not the 
usual case, it occurs frequently enough 
to warrant considerable attention. 
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Where these difficulties exist, they can 
usually be traced to an inadequate ap- 
preciation of the nature of pollution, 
of its causes and effects, and of the 
means of alleviating it. The present 
paper endeavors to call to the attention 
of the oil industry some of the basic 
factors involved. 


What Is Pollution? 


Strangely enough, one of the basic 
sources of confusion and misunder- 
standing is the word “pollution” it- 
self. This is indeed a slippery word 
one which has an entirely different 
connotation to the various types of 
people involved. When a manufacturer 
is charged by a state or local ad- 
ministrative board with polluting a 
stream, his reaction almost invariably 
is one of shocked amazement. He can- 
not believe his ears or his eyes. Surely 
someone must be joking, or else that 
“bureaucratic” board is crazy—or are 
they looking for a “handout”? To him 
“pollution” is a dirty word. He never 
dumps oil or sludge into the stream. 
Nothing leaves his plant but good old 
aqua pura! How they can claim he is 
polluting the stream is beyond him. 
It’s an insult and an outrage! When 
he is charged with increasing the 
phenol content of the stream, he is 
positive that someone is crazy or that 
a competitor has “gotten to” the party 
making the charges. Why, he’s never 
even had any phenol on the premises 
in all the time he’s been operating. 

To the layman, “water pollution” 
means something else again. When he 
hears this expression, he thinks his 
drinking water is being poisoned by 
some secret “chemicals” or “acids” 
like “caustic soda,” or that he is about 
to contract an acute case of tuberculo- 
sis, with complications in the nature of 
amoebic dysentery and other diseases 
too horrible to think of. Who do they 
think they are—coming into our “resi- 
dential” community with their dirty 
factories and “‘sullying our fair 
streams”? They should be made to pay 
(preferably through the nose). If these 
companies can’t behave, let them 
“pack up” and “go elsewhere” (pre- 
sumably to pollute somebody else’s 
stream). 

Fortunately, the attitude of the ad- 
ministrative boards (particularly at 
the state level) is much more sensible 
than these These 
boards are normally administered on 
the working level by technically 
trained personnel who are in a posi- 
tion to understand the legitimate prob- 
lems of both industry and the public 


either of “views” 
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and to apply whatever scientific in 
formation is available to water pollu- 
tion problems. So long as these boards 
are not in the hands of politicians out 
to “make a good record,” they are re 
freshingly cooperative in their attitude. 
They desire to “impel.” 
rather than “compel” compliance with 
the statutes and regulations under 
which they operate. To them, the word 
“pollution” is a relative term, rather 
than an absolute one. They realize that 
“pure water” exists only as a mental 
concept, that all water contains some 
‘contaminants” of one sort or another, 
and that it is normally a question of 
degree whether or not water shall be 
said to be “polluted.” They generally 
understand that a specification such as 
shall be discharged into a 
stream” is meaningless, and that toler- 
ances must be worked out. | p to the 
present time, there has been no stand- 
ardization among states and municipal 
agencies as to the allowable concentra- 
tion of each contaminant, but there has 
been a start in this direction in many 
places. These tolerances should not be 
applied indiscriminately; they require 
the exercise of judgment, as will be 
shown later in this paper. 


sincerely 


“no oil 


There remains also to be considered 
the viewpoint of the legal profession 
as to the meaning of the word “pollu 
tion.” It has been the experience of 
the author (as a member of both the 
engineering and legal professions) that 
lawyers are often unaware of the fact 
that pollution (or anything else, for 
that matter) is not a black-and-white 
proposition. They have considerable 
difficulty in understanding that “some” 
oil must be expec ted to be discharged 
into the stream by virtually every oil 
refinery. The best way to clarify this 
point in their minds is to point out to 
them that the air they exhale 
taminates” the atmosphere with carbon 
dioxide and other “impurities,” and 
that this “willful and wanton pollu- 
tion” of the air could readily be term- 
inated by the simple expedient of their 
“ceasing, desisting, and refraining 
from the practice of contaminating said 
to wit, cease breathing.” 


atmosphere 


Contaminants I fee ts and Tolerances 


Table 1 summarizes the principal 
effects of the common contaminants 
in water.’ 

In general, it may be stated that in 
dustrial stream pollution does not 
cause disease. It is primarily an eco 
nomic problem, rather than a public 
health problem. However, where the 
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Table 1—£€ffect of Contaminants in Water 


Undisselved Materals 
Bacteria 

trial wastes) are path 

Suspended Sohds 


Dissolved Matenals 
Salts 


Certain types are beneficial, helping to purify the stream; others (not usually present in indus- 
ie. 


Turtadity, deposition on bed and banks of stream 
Seum on surface, odor, damage to boats and banks; may be a fire hazard 


May cause hardness, alkalinity, taste, corrosiveness, boiler scale, foaming in boilers. 


Acids Corrosive to metals, toxic, reduce bacteria content of the stream 


Metals Taste, color, corrosi veness, 


Oxygen 


hardness, toucity 
Corrosive to metals, necessary for fish life and for stream self-purification; not regarded as a con - 


taminant except for bowler feedwater 


Organic Compounds 


Reduced oxygen content of the stream due to biochemical oxidation reactions in the stream 


may cause putrefaction odors and destruction of fish and ptant life; increased chlorine demand 


in municipal water punfication plants; phenolic 


sequently chlorinated 


pollution causes a widely fluctuating 
chlorine demand in municipal water 
purification plants, it may indirectly 
contribute to disease through incom- 
plete chlorination of the water. Nor- 
mally, however, the only effect of in- 
dustrial pollution on municipal water 
treatment plants is to increase the 
cost of their operation.* 

The effect of oil is worthy of special 
attention in this article. Because it is 
not miscible with water and floats at 
the surface, oil is readily detectable 
visually in minute amounts; it also is 
more harmful for this reason. It may 
collect in rushes or on the banks of 
the stream where it is unsightly, emits 
odors, and is generally regarded by 
fire departments as at least a potential 
fire hazard. One of the sad facts about 
oil discharged into a stream is that it 
may remain on the banks as a constant 
reminder of past “misdeeds.” This is 
especially true if the oil has been 
discharged into a lake, into tidal bodies 
of water, or into brooks which “dry 
up” during part of the year. 

Sampling methods for oil in plant 
effluents and in streams are rather in- 
adequate, because of the difficulty in 
obtaining a representative sample. Un- 
less the samples are obtained over a 
period of time and over a cross-section 
of the flow, they are likely to be 
magnificently inaccurate. Gross errors 
of this type often appear when one 
tries to make a material balance on the 
increase in oil concentration of the 
stream as it passes the plant, checking 
it against the concentration of oil in 
the water discharged to the stream. 
The usual method of analysis of oil 
(as ether-solubles) is also not very 
satisfactory, since it doesn’t distinguish 
between dissolved and undissolved oil. 
Since the tolerances for oil (as ether- 
solubles) in effluents are normally be- 
tween 15 and 30 parts per million, it is 
quite possible for them to be exceeded 
even though no immiscible oil is pres- 
ent. When “oil” in an effluent is dis- 
charged into a stream it may become 
further diluted if it is already dis- 
solved in the water, but it may float 
to the top if the oil was originally 
suspended rather than dissolved. The 
latter phenomenon is likely to occur 
if the effluent is cloudy. When the oil 


compounds cause taste in water which is sub- 


floats to the top of a body of water, it 
spreads out in a very thin film, so that 
it evaporates quite readily even if it 
has a low vapor pressure. 

The most important characteristic of 
streams, insofar as the chemical and 
petrochemical industries are con- 
cerned, is the oxygen content of the 
stream. If this is completely exhausted 
by biochemical oxidation of organic 
wastes, green plant and fish life in the 
stream are destroyed. In addition, the 
decomposition of the organic matter 
then occurs by means of anaerobic 
organisms, which produce unoxidized 
low-molecu!ar weight compounds such 
as hydrogen sulfide and ammonia. The 
attendant odors of putrefaction are 
often very disagreeable. On the other 
hand, if the stream contains dissolved 
oxygen, the decomposition of organic 
matter occurs by aerobic organisms. 
The products formed in this way are 
oxidized odorless and solids. 
Thus, the presence of dissolved oxygen 
in a body of water permits it to un- 
dergo a process of self-purification. 


gases 


Important Polluting Criterion 


An important criterion of the pollut- 
ing effect of chemicals on water is the 
biochemical oxygen demand (b.o.d.), 
which measures the reduction in dis- 
solved oxygen over a fixed period of 
time by biochemical action. In the 
b.o.d. test, a mixture of the sample and 
pure water is placed in an incubator 
at 20° C. for five days, and the de- 
crease in dissolved oxygen content of 
the mixture is measured. The bio- 
chemical reaction is very slow; it is 
normally only about 70 percent com- 
plete at the end of five days, when the 
test is stopped. B.o.d. tolerances for 
effluents are ordinarily between 25 
and 100 ppm., while b.o.d. tolerances 
for the streams themselves vary be- 
tween 0.5 and 30 ppm., depending 
largely on the principal use of the 
stream. 

The b.o.d. test is interfered with if 
toxic substances are present which de- 
stroy the bacteria necessary for the 
biochemical reaction. In this case, one 
can measure only the chemical oxygen 
demand (c.o.d.) by refluxing the water 
for an hour or two in the presence of 
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an oxidizing substance such as sodium 
bichromate. Unfortunately, there is no 
satisfactory correlation between b.o.d. 
and c.o.d. If there are toxic sub- 
stances present, they constitute a ser- 
ious pollution condition in themselves. 
If their presence is not suspected, the 
b.o.d. test may give a deceivingly low 
result. (Let us hope that no one thinks 
the moral of this story is that it’s a 
good idea to add toxic materials to a 
plant effluent in order to reduce the 
apparent b.o.d.! ) 

The question also arises whether a 
high b.o.d. in a plant effluent is neces- 
sarily intolerable. While a high b.o.d. 
in a plant effluent is always undesir- 
able and is always regarded as pollu- 
tion, the capacity of the stream for 
self-purification should also be con- 
sidered. It should be noted that as the 
dissolved oxygen content of a stream 
is reduced through biochemical action, 
the rate of diffusion of oxygen into 
the water from the air increases, be- 
cause of the increased concentration 
gradient. A plot of the course of the 
biochemical reaction in a stream there- 
fore will resemble the upper curve in 
Figure 1. 

It will be observed that a minimum 
concentration of dissolved oxygen oc- 
curs at a point downstream of the 
point of discharge of the plant effluent, 
generally a number of 
miles downstream. The maximum de- 
pression of the oxygen content of the 
stream will not, normally, be as great 
as the b.o.d. test would indicate. How- 
ever, it is possible for it to be even 
greater, since the biochemical reaction 


considerable 


is incomplete in the b.o.d. test. 

If the water is that its 
maximum possible dissolved oxygen 
content at saturation is relatively low, 
the diffusional driving force will be 
low, so that reaeration will be slow. 
In addition, the stream itself upstream 
of the plant will be relatively low in 
dissolved oxygen to begin with, under 
This is the worst 


warm, so 


these circumstances 
possible condition. 


Stream Turbulence 


Another factor 
of absorption of oxygen by the stream 
from the air is the amount of turbu- 
lence of the stream. A rapidly flowing 
stream, particularly a shallow stream 
or a brook, will have a relatively high 
rate of absorption of oxygen from the 
air. On the other hand, a relatively 
stagnant body of water represents a 
very undesirable situation. Other fac- 
tors which affect the significance of 
the b.o.d. test are 1) the use to which 
the water is put, and 2) the distance 
or length of time, before the stream 
empties into a larger body of water 
such as a large lake, a bay, or the 


influencing the rate 
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DISTANCE DOWNSTREAM FROM DISCHARGE 


Figure 1. Oxygen balance of a stream. A-Dis- 

solved oxygen in stream; B—Diffusion of oxygen 

into stream from air; C-—Oxygen consumption 
curve. 


ocean. If the stream discharges in a 
short time into a much larger body of 
water, there is less reason to be con- 
cerned with the b.o.d., for there will 
be insufficient time for the biochemical 
reaction to occur in the stream before 
it becomes greatly diluted in the larger 
body of water. 

In addition to the specification of 
oil content and b.o.d., other standards 
commonly employed are the following: 
pH: generally between 5.5 and 8.5; 
maximum suspended solids: none to 
100 ppm (usually “none”) ; maximum 
chlorides and other dissolved solids: 
750-2500 ppm; minimum dissoived 
oxygen: 1-5 ppm; maximum phenolic 
compounds: 5-30 parts per billion. In 
addition, there are often vague specifi- 
cations on color, odor, and turbidity 
of effluents, such as “slight,” “not 
noticeable,” “not objectionable,” 
“practically free,” or “free.” 

The reason for the extremely 
tolerance on phenol content is that if 
the water is subsequently chlorinated 
in a municipal water purification plant, 
chlorophenols will be formed, and 
these impart an objectionable taste to 
the water. It should be ovbious there- 
fore, that if the water is actually not 
going to be chlorinated, the phenol 
be irrelevant. In 


low 


specification will 
such a case, phenolic compounds are 
no more undesirable than any other 
organic compounds (certainly not a 
thousand times as undesirable) and 
their presence may be taken account 
of sufficiently by the b.o.d. test. 

The extremely low values of the 
tolerances must be kept in mind when 
one is tempted to deny that “any” con- 
taminants are being discharged into a 
body of water. Plant operators norm- 
ally figure yields to 1 percent. The 
tolerances for contaminants in plant 
effluents, however. are of the order of 
magnitude of 0.001 percent (10 ppm) 
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and down to 0.0000005 percent (5 
ppb). This is indeed plant operation 
on a “micro” scale. By way of illus- 
tration, assume an effluent of 100 
gpm containing 5 ppb of phenolic 
compounds. This amounts to only about 
2 grams per day of phenolic com- 
pounds! It follows that any plant deal- 
ing with organic materials having any 
measurable phenol content is likely to 
have a “phenol” problem in its waste 
if a phenol tolerance is in effect in 
the locality. 


Systematic Analysis of 
Pollution Problems 


While it is true that each individual 
water pollution problem requires in- 
dividual analysis and treatment, never- 
theless there are some techniques which 
are common to nearly all pollution 
problems. If a systematic method of 
analyzing the problem is used, a great 
deal of time and money can often be 
saved in the solution of the problem. 
Too often the approach to a water- 
pollution problem is from the wrong 
end, i.e.. with the idea of finding 
the proper treatment method for re- 
moving certain wastes from the water. 
This should be one of the last steps 
in the solution of the problem, rather 
than the first. 

Normally the first step in the solu- 
tion of any problem is a “fact-finding 
expedition.” Before the problem can 
be solved, it is necessary to know just 
what the problem is. Thus, in attack- 
ing a water pollution problem, one 
should make a strong effort to deter- 
mine what the contaminants are, how 
much is present in the effluent, where 
it comes from, and where it goes 

Sampling and metering of the var- 
ious effluent streams (before they are 
joined into a single stream) are norm- 
ally the first order of business. Since 
many of the streams vary in composi- 
tion and flow rate from time to time, 
this may not be as simple as it sounds 
at first. If there are immiscible sub- 
stances present, such as oil, the dif- 
ficulties may be multiplied. Continu- 
ous automatic sampling devices may 
be used if the problem warrants; other- 
wise hand sampling devices may be 
used. Neither method is infallible nor 
is any better than the judgment of 
the person doing the sampling or in- 
stalling the sampling device. In many 
cases, the compilation of such data is 
of prime importance. This is especi- 
ally the case in large, complicated 
plants. However, the accumulation of 
such data is time-consuming and ex- 
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pensive, and it should not be made a 
fetish. 

While quantitative information as to 
flow rates is generally important in 
determining the design size for treat- 
ment facilities, qualitative information 
as to composition is satisfactory for 
some streams. Thus it is just as im- 
portant to know that certain streams 
are “not contaminated” as it is to know 
how much oil is carried in one of the 
process streams. The effluents should 
be classified qualitatively according 
to whether they water. 
storm-water run-off, or uncontaminated 


are proc ess 


cooling water. 

Chemical analysis of process water 
is normally required, but as to the 
other two kinds, it is primarily neces- 
sary only to know whether they are 
“contaminated” or “uncontaminated.” 
Cooling water may be contaminated by 
heat-exchanger leaks, or by the ac 
cumulation of sediments in the water 
side of heat exchangers, especially at 
As to storm 
important to 


return bends or headers 
water run-off, it is very 
keep as much of this water as possible 
from becoming contaminated, This re- 
quires separate sewers for storm water 
so arranged as to divert as much of 
this 
across the surface of oily ground. This 


water as possible from running 


is a housekeeping problem of consider 
ible importance 


Segregation Sometimes Simplest 


Segregation of uncontaminated from 
is often the 


st effective way of 


contaminated waters simp 


les it d m reduc 
ing the magnitude of a water pollutior 
In the first place, it ofter 
reduces the size of the treatment facil 
factor; and in the 
reduces the total 
which leave 


prol lem 

ities by a large 
second place it 
imount of contaminants 
the treating plant and are discharged 
to the stream. It should be kept in mind 
that treatment equipment will in ger 
eral operate more effectively on high 
concentration wastes than on very di 
lute skimming opera 
tions, for example, the concentration of 


wastes. In oil 
oil in the entering almost ir 
it is the 
be treated which primarily fixes the 
design of the If one permits 
uncontaminated water to be mixed with 
and then to 
oil skimmer, the 


stream is 


relevant amount of water to 


skimme r 


go through an 
result will be 


oily water 
a much 
effluent and 


a somewhat higher concentration of oil 


larger amount of w iste 
in the effluent 
dient of by passing 
iround the 


Thus. the simple expe 


incontaminated 


water treatment plant and 
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discharging it directly to the stream 
will sometimes minimize what at first 
appears to be a very serious pollution 
problem. This is one of the reasons 
why it is wrong to go about the solu- 
tion of a pollution problem by starting 
with the treatment facilities. 


Minimize the Amount 


Segregating uncontaminated from 
contaminated waters may be regarded 
as an illustration of one of the basic 
principles in solving pollution prob- 
lems, viz., mirimizing the amount of 
contaminated water. This can be ac- 
complished not only by segregating 
water and uncontaminated 
storm water from process water, but 
also by minimizing the amount of 
process water used. Because “water is 
cheap” plant operators rarely worry 
about three times the 
amount really needed in the process. 
While water may be cheap, purifying 
contaminated water is not. By proper 


cooling 


using two or 


education and policing policies, it is 
sometimes possible to cut the process 
half. In some 
which is 
slightly contaminated can be re- 


water requirements in 


cases, waste process water 
only 
used or can be used in another part 
of the process. 

In connection with water re-use, one 
of the problems which should be con- 
sidered is the desirability of 
the treated waste, in- 
stead of discharging it into a stream. 
While treated plant effluents may not 


be useful for all plant purposes, they 


re-using 


all or most of 


may be perfectly satisfactory for some 
plant purposes. After you have spent 
a lot of money in treating waste water, 
it’s a pity to discharge it into a stream. 
It may be cheaper to re-use it in the 
Also, when the pollution prob 
difficult, it be that 
solution which is certain to 
provide a cure is to refrain from dis- 
charging any water at all to the stream, 


plant 


lem is very may 


the only 


and to use a recycling system instead. 
Particularly is this true where the 
process water is highly contaminated 
and the tolerance allowed is very low. 


Check the Source 


basic principle in the 
solution of pollution problems is to 
minimize the degree of contamination 
of the water at the source. Up to a 
certain point, it is easier to prevent 
contaminants from waste 
water than it is to get them out after- 
wards In some Cases good housekeep- 
leaks and 
in this 
respect In other cases, it is necessary 
to study the itself 
changes might be adopted which would 
it down the amount of contaminants 


The second 


getting into 


ing. such as cutting down 


spillages, will go a long way 


Proce 
process rocess 





entering the waste water, or might even 
change the type of contaminants. 
Where the waste is phenolic this is 
particularly important in view of the 
low tolerances often placed on phenol 
in plant effluents. Since it is the pro- 
cess which produces the waste, it is 
only logical to try to cut down the 
magnitude of the problem at this point. 
In some cases, a slight alteration of 
the process will permit the use of 
closed heating coils instead of open 
steam, or a shell-and-tube condenser 
instead of a barometric condenser; 
these convert process water streams 
into uncontaminated water streams. In 
sulfite pulp mills, it is estimated that 
the cost of proper b.o.d. treatment of 
the waste would equal that of the mill 
itself. This is one place where re- 
examination of the process itself re- 
quires consideration. 

In the case of oil refineries, it pays 
to follow the principles outlined above. 
It pays in the form of reduced water 
treating costs, and it pays in the form 
of reduced oil A good house- 
keeping system, involving the preven- 
tion of leaks and spillages, segrega- 
tion of water streams, and careful ana- 
lysis of the process to reduce wastes, 
should more than pay for itself. 


losses. 


Legal Aspects of Water Pollution 


Legal problems involved in water 
pollution problems are comparable in 
complexity with the technological 
problems. Some of the basic legal 
outlined with the 
ounce of prevention is 


problems will be 
idea that an 
worth a pound of cure.” More detailed 
treatment of the legal problems in- 
volved can be found in other articles 
of the author . 

According to the common law, which 
is the often dealt with in 
court cases, liability for pollution may 
be based on either the nuisance doc- 
trine or on riparian rights. 


law most 


A nuisance be defined as an 
unreasonable interference with the use 
of one’s land by another in the use of 
his land. The crux of nuisance prob- 
lems involves the meaning of the word 

unreasonable.” This word is too 

broad to permit of precise explana- 
tion, and it can only be understood in 
relation to nuisance cases which have 
already been decided by courts. A few 
principles have emerged: 


may 


1) There need be no negligence, nor 
any intent to harm another, in order 
for an act to constitute a nuisance. It 
is the wrong done which matters, and 
not the reason why the wrong was com- 
mitted. Therefore, cannot show 
that no nuisance exists merely by prov- 
ing that are doing everything 
which it is at present possible to do 


you 


you 
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to clear up the pollution problem. The 
law feels that there is always one more 
thing you can do, i.e., stop operating. 

2) It's no excuse that others are 
doing the same thing. This defense is 
useless in nuisance cases, as it is 
law. The argument 
that polluting the water, 
since it is already polluted is no good 
if you are adding substantial amounts 
of contaminants yourself. If this were 


elsewhere in the 
you are not 


not so, there would be no way at all 
to overcome serious pollution con- 
ditions which are contributed to in 
small amounts by a large number of 
plants. 

}) The act need not be a continu- 
ing one in order to constitute a nuis- 
However, if it was merely an 
isolated instance which will not recur. 
damages will be granted but an in- 
junction will be refused. The court will 
not enjoin the operation of a plant 
unless it is continually causing sub- 
stantial injury to another. 


ance. 


What Kind of Injury 


1) This brings up the question of 
what kind of injury must be committed 
in order to constitute a nuisance. The 
is that it need not be an in- 
jury to health. It can cause physical 
or mental discomfort, or interfere in 
some other way with the use of some- 


answer 


one else’s property. 

If the nuisance affects the public 
generally, which is often the case in 
stream pollution problems, it is said 
to be a public nuisance. This is subject 
to abatement by the public, and is a 
misdemeanor. 

4 more common basis for liability 
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Sohio’s new waste water separator at Lima, Ohio. It’s a construction view 


for stream pollution, where private 
individuals are involved, is interfer- 
ence with riparian rights. One who 
owns (or occupies ) land adjacent to 
a waterway has certain rights to the 
use of the water which must not be 
interfered with by another “riparian 
owner.” According to the old 
which is fortunately obsolete in most 
jurisdictions in the United States, every 
riparian owner was entitled to have the 
water come to him in its “natural 
state,” undiminished in quantity and 
uncontaminated. What this meant, in 
effect, was that no one could make 
much use of the stream if there was a 
riparian owner downstream, and the 
lowest riparian owner had practically 
unlimited rights to the use of the water. 


view, 


In most states, with the exception of 
certain western states where water is 
scarce, the “reasonable user doctrine” 
now is applied. According to this doc- 
trine, each owner is entitled to make a 
reasonable use of the water. He can. 
for example, add an amount of con- 
taminants to the water which does not 
unreasonably interfere with the use of 
the water by lower riparian owners. 
Thus, if no one downstream has any 
use for the water, an upstream owner 
can do almost anything he pleases to it 
(aside from liability for public nuis- 
ance). However, if he builds a plant 
adjacent to a stream with this in mind, 
he may later on find that someone 
else wants to use the stream and can- 
not do it. The plant will then be en- 
use of 


gaging in an “unreasonable” 
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the water, and an injunction will norm- 
ally be granted to stop this. Thus, 
while the “reasonable user” doctrine 
is fairer and more practical than the 
older “natural rights” doctrine, it is 
by no means perfect. 

The right to pollute waters may be 
purchased from a riparian owner, but 
it is binding only on him and 
cessors to the title of his land. It does 
not extend to other riparian owners 
who have not made similar agreements. 
The fact that some riparian owners 
have made such agreements does not 
prevent other riparian owners from 
insisting on their rights to an uncon- 
taminated stream. Furthermore, if the 
pollution constitutes a menace to healh, 
or a public nuisance, the agreement 
is against public policy and cannot be 
enforced. 


suc- 


How by Prescription 

The right to pollute a stream can 
also be obtained by “prescription,” as 
well as by purchase. This occurs only 
when each of the following require- 
ments have been met: the pollution 
must have been injurious to the lower 
riparian owner, it must have been ad- 
verse (that is, without the consent of 
the lower owner), it must have been 
under a claim of right on the part of 
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the upper owner, it must have been an 
open and notorious act on the part of 
the upper owner (that is, not secret), 
and it must have been continued for 
the full period of the statute of limita- 
tions. The statute of limitations begins 
to run when the pollution becomes 
injurious to the plaintiff in states which 
follow the reasonable user doctrine. 
However, if the pollution constitutes 
a public nuisance, a prescriptive right 
cannot arise. In a few states, it is held 
that the right to pollute can never be 
acquired by prescription. 

In many of the western states, water 
is very scarce, and it is necessary to 
obtain very definite rules which at the 
same time permit the broadest utiliza- 
streams. Because of this fact, 
the doctrine of prior appropriation 
has been adopted as the rule in most 
of the arid states 


tion of 


Prior Appropriation Doctrine 


According to the 
appropriation the riparian owner who 


doctrine of prior 
first appropriates the water to his use 
obtains the right to other 
riparian owners from using the water 


prevent 


in such a way as to interfere with his 
In other words, 
the man who gets there first. gets the 
This doctrine differs radically 
from the 


prior appropriation 
water 
doctrines of natural rights 
and reasonable user, in that it provides 
not for equal rights but for paramount 
right in the earlier user. In the former. 
prior appropriation has no effect, ex- 
cept where a prescriptive right arises 
In the doctrine of prior appropriation, 
a right similar in scope to a prescrip 
tive right arises immediately upon ap- 
propriating water. It is more nearly an 
right than 
the reasonable user doctrine 


absolute is obtainable in 

The advantages of the prior ap 
propriation doctrine are its certainty 
and the broad utilization of water per 
mitted by it. However, it is not always 
easy to know exactly what quality and 
quantity of water has been appropri 
ated 

The doctrine of prior appropriation 
has been adopted in Montana, Idaho 
Wyoming, Nevada. Ltah. Colorado, 
Arizona, and New Mexico. States which 
have adopted a 
the doctrine of 


modified version of 
prior appropriation 
are North Dakota. South Dakota. Ne 
braska, Kansas, Oklahoma, Texas. 
Washington, Oregon and California 
The usual modification in these states 
provides that prior appropriation is 


significant only if it occurred before 
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the title to land bordering the stream 
passed out of the government.*® 

In 1928, an amendment to the Cali- 
fornia constitution was made, which 
changed the law in that state as re- 
gards water rights. According to the 
present law in California, all riparian 
owners and prior appropriators of 
water are entitled to such use of the 
water “as shall be reasonably re- 
quired for the beneficial use to be 
served.” If any surplus water above 
these needs is present at any time in 
the stream, it may be captured by 
anyone without liability." This doc- 
trine is said to result in the greatest 
possible beneficial use of the water 
resources of the state. On the other 
hand, it is the most indefinite of all the 
doctrines 


Injunctions 


One of the most important legal 
problems in connection with stream 
pollution has to do with the circum- 
stances under which a court will grant 
an injunction prohibiting further pol- 
lution. Since this may mean closing 
down a plant, it is obvious that it is a 
very critical point in the law. In the 
first place, it must be understood that 
the ordinary remedy for a nuisance 
is money damages. However, where 
the pollution condition is serious and 
the ‘‘extraordinary” 
remedy of an injunction may be 
granted in the discretion of an equity 
court. In order to be entitled to “equit- 
able relief.” the complainant must 
have the “equities.” and not merely the 


continuing, 


law. on his side. 

Thus, if the complainant has stood 
by idly while the plant was being built, 
knowing full well that a pollution con- 
dition would result. and has never com- 
plained until it late to do 
anvthing about it, he will not be 
granted an injunction. Or if he is guilty 
of any other inequitable conduct in 
regard to the transaction, he will not 
be granted an injunction, but will be 
limited to his “ordinary” remedy of 
money damages 


was too 


This brings up the question whether 
the party doing the polluting can make 
out a strong “equitable” case for him- 
self, so as to prevent the issuance of 
an injunction. He may show that the 
business is of great value to himself 
and to the community, and that it 
would be a greater hardship on him if 
the injunction were granted than the 
hardship complained of by the com- 
plainant 

There is a split of authority on this 
point, slightly more than half the 
jurisdictions holding that they will not 
consider the “balancing of hardships” 
in pollution cases. A study of the rule 
in most of the jurisdictions is sum- 


marized in another paper of the 
author. However, even where the 
courts are willing to “balance the 
hardships,” it is still a matter of dis- 
cretion with the court, and an ex- 
tremely strong case must be made out 
in order to prevent the issuance of the 
injunction. In other words, while you 
can always argue for the “balance of 
hardships” doctrine to be applied, you 
can never be certain in advance that it 
will be. The conclusion is that the 
only safe course is to eliminate the 
pollution condition. 

In addition to the common law 
remedies for water pollution, statutory 
remedies are now available. These do 
not abolish the common law on the 
subject, but merely supplement and 
strengthen it. A survey of stream pol- 
lution statutes in the United States and 
in Canada indicates that pracically all 
jurisdictions have anti-pollution stat- 
utes with “teeth” in them. The statutes 
vary considerably. Most statutes are 
administered by state health agencies. 
The statutes do not generally specify 
definite types of waste which must be 
treated, nor do they normally require 
treatment of all wastes before dis- 
charge into streams. Most statutes re- 
quire presentation to the board for 
approval of plans for waste water 
treatment. Penalties imposed by the 
statutes are generally fines and im- 
prisonment. The board can also apply 
to a court for an injunction. In some 
parts of the country, interstate com- 
pacts have been made between several 
states for a single watershed 

A federal stream pollution statute 
was passed in 1948 and is administered 
by the Public Health Service. It does 
not directly assess liability for pol- 
lution, but instead provides monetary 
aid for state enforcement agencies, and 
loans to industries and municipalities 
for the construction of pollution con- 
trol plants.* The statute is based on the 
power of Congress to regulate inter- 
state commerce. This is an extremely 
strong power, which may be further 
exercised in the future. 


LITERATURE CITED 
M., Chem. Industries, 67, No 


58, No 


58, No 
1951 
* Resse 


r Anable 
Eng., 58 No 


Chem 


r, 62, No 


(19 
*’ Nord 
(1950) 

® Nord 
1951) 

® Mettler 
201 Pac. 7¢ 


10 


Industr & Power, 61, No 84 
Ames Realty Co., 61 Mont. 152 


and W. B 
(1948) 


Leach, “Cases on 
Foundation Press 


Casner 
Property 
Inc 

"™ Peabody et al v. City of Vallejo, 2 Cal 
(24) 361, 40 Pa 2d) 486 


Petroleum Refiner—V ol. 31, No. 10 





MAINTENANCE & OPERATION / How To Do It— 


imes and damage tron mois- 
re and mildew is prevented The cover 
box makes two contributions: it 

» fre 


t sunlight, and dresses up the ap- 


e harmful effects 
pearance of the container 


Container Is Practical 

rhe hose is easily accessible. The suc 

tion end 1s kept attached to the fire plug 
Che fact that the hose is laid out in long 
rectangular lengths, rather than coiled, 
uarantees speedy removal in an emer- 

gency. The entire assembly costs about 
$50.00, including labor. The unfortunate 
and somewhat macabre resemblance of 
the container to a coffin need not detract 


from its usefulness! 





Maintenance and 
Operation Ideas 


tire Hose Is Stored in Unusual Housing PR Mn) 


considera- feet long by twe t Ww and was built 
r rack for i tl p from galvanized irot 
te Seen aa ee ee; | Send Your HOW TO DO IT sug- 
O ne ne < Ce t eet ¢ 
maximum pro- gestions with photos or sketches 
met rot, mac to Editor, Petroleum Refiner, Box 
ial ign shown’ ground by sl! | wo-inch pipe 
photograph meets This insures that air can circulate freely 2608, Houston, Texas. 


rements exceptionally up through the grate on which the hose 








oblong-shaped box is seven is supported. Thus the hose can be kept 





Drum Draining Rack 


There are two annoying problems 
associated with handling lube or solvent 
il drums 


@ They're too heavy to handle—a full 
lrum will weigh 450 pounds 


rhe last two or three gallons are 
likely to be left in the drum 


One refinery has solved both of these 
problems with the neat, inexpensive, 
shop-fabricated rig shown in the illus- 
tration. The rack is four feet high by 
30 feet long. It was made by welding 
the proper lengths of salvaged 3-inch 
pipe and 2-inch angle iron. A_ chain 
hoist (not shown in picture) lifts the 
loaded drums on to the rack. They can 
be easily rolled down the pipe to the 
saddle on the end. The saddle can be 
rotated through an angle of about 30” 
so that the last drop can be drained off 
The turning rod for the saddle is made 
very economically by welding the saddle 
to a length of 2%4-inch pipe which re- 
volves in a slot made from 3-inch pipe. 

The whole rig can be made from scrap 
with about 15 man-hours of labor 
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Sprayheaders— 
Keep Them Clean 


George Zorn 
Phillips Petroleum ¢ ompany 
Hobbs, N.M 
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Note 


Trough Block for Cleanout 


juipment 


Spray laterals and spray header feeders take 
off from the top of the spray header and trough 
thus reducing scale carry over. 


Wood Trough 
Dresser Coupling 


vy 


Spreader Feeder 
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Figure 1. Adsorption Curves of Benzole (left), Cyclohexene (middle), and Benzole-Cyclohexene (right) with Silica Gel. Solvent: Hexane. 


Selective Absorption of 
Hydrocarbons 


Part Il. Procedure is described for determining the 


hydrocarbon analysis of gasoline. 


G. Spengler and K. Krenkler 
Translated by Edwin J. Barth 


Petrole um Techn ogist 


IN CONTINUATION of our inves- 
adsorption of 
hydrocarbons,’ part of which was 
reported as Part I, in “Erdoel u 
Kohle” 3, 120 (1950) ,* our first prob- 
lem was to develop a procedure for 
analyzing hydrocarbons, a 
method for mixtures of 
such hydrocarbons several 
components. 
The contacting 
work described in 
value that 


tigations on selective 


gasoline 
separating 
into its 


method, used in our 
Part I, is of no 
procedure merely 
exemplifies a displacement of con- 
centration, and indicates very little 
concerning the nature and quantities of 
individual components. A method was 
needed which would divide a mixture 
according to specific adsorption-affini- 
ties of its components. The method of 
Tswett wherein an adsorption col- 


since 


umn is employed is suited for this 
purpose. In this procedure a solution 
of the mixture (or the mixture itself) 
is allowed to flow through a column 
filled with the adsorbent; an exchange 
mechanism between adsorption and 
elution takes place, and continues until 
the total adsorbent is loaded or satu- 
rated with the component having the 
greatest adsorption-affinity. For in- 
stance, when the column is charged 
with a mixture of benzole and cyclo- 
hexene (in n-hexane), three com- 
ponents are initially adsorbed. Next, 


* English translation published in Petroleum 
e ‘ 


Refiner 


( )ctober, 1952 


the n-hexane is the first component to 
be quantitatively eluted by continued 
or incoming flow of the solution; this 
is followed by cyclohexene. Pure n- 
hexane appears first, followed by a n- 
hexane-cyclohexene mixture; after ex- 
haustive elution of the cyclohexene by 
benzole, which has remained as the 
single component still adsorbed, it is 
observed that the column will now 
begin to deliver material similar to 
the charge to the column—namely, 
hexane-cyclohexene-benzole. 

The procedure is now repeated, ob- 
taining the refractive-index on each 
cubic centimeter of the liquid from the 
column; the result is plotted, as in 
Figure 1, showing a characteristic 
identification curve. The curves are 
plotted on the column output based 
on the cubic centimeters charged to 
the column. 

The usually empdoyed laboratory 
apparati were not exactly suited for 
this purpose; an apparatus quite 
adapted to our purpose 
Figure 2 

The adsorption columns used in this 
work were glass tubes 30x1.5 em.., fit- 
ted at the lower end with a perforated 


is shown in 


stopper containing a small stop cock 
tube; the end of the latter fitted 
into an adapter type glass tube, drawn 
out to a fine point, and open to the 
atmosphere. 

A thin layer of cotton is placed 
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GREAT INTEREST has been 
recently focused on the sepa- 
ration and purification of aro- 
matic hydrocarbons by ad- 
sorption techniques. Parallel 
with these developments in 
this country. there has been 
considerable activity in this 
field in Germany. A previous 
article appearing in the Au- 
gust issue, page 231, reported 
laboratory data on the ad- 
sorption of a large group of 
hydrocarbons on numerous 
adsorbents. This article now 
presents a procedure for deter- 
mining the hydrocarbon anal- 
ysis of gasoline. This article 
originally appeared in “Erdol 
und Kohle,” II, July, 1950. 


above the perforated outlet stopper at 
the bottom of the column. The column 
is next filled with 25 gm. of high 
porosity silica gel, or 12.5 gm. of 
activated charcoal. A layer of cotton 
is placed on top of the adsorbent to 
prevent disturbance of the latter by 
the entering charge of liquid. The 
top of the column is equipped with 
a small dropping-funnel, connected 
by tubing to an air reservoir. Upon 
allowing water to enter the reservoir 
flask, a slight and controlled pressure 
can be maintained on the charge liquid 
and on the column. It is not possible 
to force the liquid charge through the 
column without pressure. An optimum 
rate of is about 20 drops per 
minute. The liquid coming out of the 
column is measured in a calibrated 
receiver; refractive indices are de- 
termined on the cuts. Normal hexane 
is a better solvent than the acid-treated 
benzene previously used. Ordinary 
pure silica gel and activated carbon 
were first reactivated by a procedure 
we had developed; the powders were 
tested occasionally for stability or 
permanency. 

Actual benzene analyses were used 
in first testing various synthetic mix- 
tures—for instance, mixtures in hex- 
ane containing from 5-50 percent 
benzole; the purpose being to de- 
termine possibilities and general limits 
of the tentative procedure. 

Figure 1 shows the clearly defined 


flow 





curves W hich have been obtained It 
is possible to note differences in con 
centration to within one percent, where 
greatest in the lower 
concentrations. Accurate interpreta 
are obtained when the gradient 
curve is converted to and read 


This scale 


the accuracy is 


tions 
of the 
off on a 


vertical scale 


indicates in this case a definite amount 


f hexane free of benzole coming 
through the column 
with 


In comparative 
toluol 


experiments 
be nzole, 


shaped curves 


hexane solutions of 
ind xvlol, similarly 
ere obtained for all three aromatics. 
ising silica gel. However. in the case 
of activated charcoal this was not the 
case, since the adsorption was in the 
ratio of benzole | to 1.2 for toluol, and 
1.4 for xylol. This corresponds to our 
previous observations where it was 
found that the 
ire selectively adsorbed on active char 
val but not on silica gel. Total aro 
matics content is best determined using 
silica gel. With carbon the 
differences in adsorption-affinities of 


he benzole homologues are too smal! 


henzole homologue s 


active 


to furnish typical or distinctive curves 
vithin range of total aromatics 

An are mixture is usually in 
dicated by quite flat and wavy curves 


Mixtures 5 


mati 


of trom 9-00 percent cyclo 
hexene (in were next tested 
out to determine the feasibility of 
using this procedure for olefins (Fig 
Later a series of tests were car 
vith branched such 
tridecene and 
The idsorption-affinity of the ole 
that they 
emerge from the column much sooner: 


» percent cye lohexene 


hexane ) 


ure | 
ried it 


is nNonen 


olefins 


octadecene 
fins is considerably less so 


for instance, a 
solution appears in about at the same 
time as does a 15 percent solution of 
Refractive indices of the ole- 
considerably those of 
for this reason the ole- 
distinguished 


benzole 
fins lie below 
the aromatics 
fin curves are easily 
from those of the aromatics 

rhe adsorption affinities of benzole 
about in the 
it decreases to 6:3 in 
with about 


dec reasing 


and cyclohexene are 
ratio of 6:4 
the case of branched olefins 
1 6 : 2 ratio for octadecene 
with increase in chain-length. 

rhe relationships are quite different 
Here the ratio of 


6 : 3, in 


with active charcoal 
cevclohexene 1s 
with the branched 
with 
nonene it is 6 2. and 6 : 8 with 
octadecene. We substantiate again pre- 
vious observations that adsorption de 
chain-length 
while it increases with 


benzole to 
creasing, however 


chain olefins: for instance. 


creases with increasing 
using silica gel, 
active carbon 
It might at first appear difficult to 
develop an analytical procedure for 
determining total olefin content, due 


to the variable behavior of the olefins; 


134 





Figure 2 
Laboratory Apparatus 


however, the problem is simplified by 
noting that the olefns in question (as 
present in gasolines) range only from 
about six to ten carbon atoms; in this 
range variations are less pronounced 
It is possible to obtain an average 
value which can be determined for the 
decreasing adsorption with silica gel. 
and increasing values for the charcoal 
(when molecular weights increase) 

a value which might be fairly indepen- 
dent of molecular weight. 

Our next problem was to determine 
the presence and quantity of olefins in 
mixture with aromatics. A series of 
runs were made using mixtures of 
benzole and cyclohexene in 1 : 3,1 : 1, 
and 3: 1 ratios, in concentrations of 5 
to 50 percent in n-hexane. The curves 
obtained, Figure 1, are in all cases 
definitely step-wise, and even small 
amounts of olefins can be detected. 
Where the olefin content predominates, 
these hydrocarbons emerge relatively 
soon, the aromatics following later. 
The slope of the curve is quite steep 
at the olefin breakthrough. while it 
is negligible with the aromatics. The 
breakthrough point of the aromatics 
advances and the slope increases to a 
higher level with increase in aromatics, 
and decrease in olefin content. We also 
note a smaller or lower slope when 
olefins first come through. With mix 
tures of chain olefins, with increasing 
carbon atoms, similar displacements 
are obtained 

Basically, the behavior of several 
selected aromatics and olefins was 
established by their particular adsorp- 
tion-affinities; the behavior of the 
saturated hydrocarbons, paraffns, iso- 
paraffins, and naphthenes was next 
investigated. The latter groups exhibit 
only very weak adsorption tendencies. 
as compared with the olefins and aro- 
matics. They are not separated in the 


adsorption column, but emerge as a 
mixture. 

The small differences in their 
adsorption-affinities are only manifest 
due to the fact that the curve does not 
start as a straight line, becoming 
straight only after a slight 
decline in curvature. This is due to the 
fact that the hydrocarbon of low ad- 
sorption affinity is initially enriched 
in the first cuts by elution. Using a 
mixture of saturated paraffins, such as 
pentane or hexane with active carbon 


rise or 


one can note a curvature inc rease, due 
to selective adsorption, even though 
mild. This is due to a slight enrichment 
of the lower paraffins, and due to their 
lower refractive indices. It produces 
the characteristic slope seen in the 
diagram. 

A reverse situation exists using silica 
gel, but less pronounced. Here the 
higher paraffins enrich the emerging 
fractions (higher refractive indices), 
resulting in a slight or unimportant 
curvature. 

If the hydrocarbon mixture contains 
isoparaffins, such as iso-octane. a pro- 
nounced curvature is noted with active 
charcoal, since these hydrocarbons 
show the least affinity. Even 
hexane shows less affinity with char- 
coal than does n-hexane, and emerges 
immediately from the column; the 
naphthenes behave similarly with 
charcoal, as in the case of the iso- 
paraffins. When one employs the gel. 
which apparently is reactive toward 
double bonds, the small differences are 
practically impossible to observe. 

Also of interest was to determine 
the effect of the molecular weight of 
the aromatics and olefins in mixture 
with paraffin hydrocarbons. It was 
shown that adsorption of benzole and 
olefins increases with increase in 
molecular weight of the paraffin hy- 
drocarbon, using silica gel—both ap- 
pearing later in equal concentration 
through the column; the reverse is the 
case with activated charcoal. We have 
already reported on this behavior. It 
would signify, for analytical purposes, 
that the curves are quite different, if 
we deal with quantities of aromatics 
and olefins in admixture with high and 
low molecular weight paraffins. This 
effect of molecular weight is obvious 
first of all only over wide ranges, 
and can be practically ignored in the 
case of the narrow range of gasoline; 
especially since the possibility exists 
to recalculate or convert the decrease 
(with charcoal) and increase (with 
gel) to an average value. 

In order to round out this program 
experiments were next carried out with 
higher hydrocarbons. The results of 
this work will be reported at a later 
date; including descriptions of analyt- 
ical procedures for diesel fuels, and 


cvclo- 
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mixtures of higher hydrocarbons. 
Cetane is strongly adsorbed on ac- 
tive charcoal to about the same de- 
gree as benzole: for this reason ben- 
zole cannot be selectively separated 
from a diesel fuel oil for practical 
purposes. A-methyl naphthalene with 
its two unsaturated rings appears to 
be exceptional for obtaining a separa- 
tion, and a typical curve. For instance, 
when using silica gel we find again 
an enrichment of cetane in the first 
cuts, and then a clean breakthrough of 
a-methy! naphthalene (Figure 3). 


Determining Over-all Composition 

A large series of various hydro- 
carbon mixtures were next investigated 
as to ease of separation of the com- 
ponents. After completing preliminary 
or exploratory work we prepared 15 
typical gasoline mixtures composed 
of n-heptane, iso-octane, cyclohexane, 
benzole and cyclohexene. Starting with 
these known mixtures of common hy- 
drocarbons the object was to determine 
their over-all composition. The typical 
gasoline mixtures were diluted 1 : 3 
with n-hexane, a ratio found practical 
by trial and error; in the adsorption 
tests 25 grams of silica gel, or 12.5 
grams of activated charcoal were em- 
ployed. The solution in n-hexane mini- 
mizes to a great extent the mutual 
adsorption effects exerted normally by 
mixtures of the undiluted pure hydro- 
carbons. A maximum or sharp separa- 
tion is obtained, which is especially 
sharp in the ranges of lower concen- 


On te ber, 1952 


Q Methlynaphthalin 


Figure 4 (Above). Adsorp- 
tion Curves of Various 
Gasolines; with Active Char- 
coal (upper), with Silica Gel 
(lower). 
Figure 3 (Left). Adsorption 
of Mixtures of a-Methy/ 
Naphthalene on Active 
Charcoal (upper) and on 
Silica Gel (lower) 


trations. Rather than presenting var- 
ious diagrams and curves, we will 
discuss the highlights of the results 
obtained. 

In the case using silica gel, n-hep- 
tane, iso-octane, and cyclohexane are 
not as much adsorbed as the solvent 
hexane, and therefore concentrate in 
the first cubic centimeters coming 
through. A rise in the curve results, 
most clearly discernible with cylo- 
hexane. With cyclohexene-hexane mix- 
tures, there is no curvature as we ex- 
pected, the breakthrough occurring at 
about 7 cc; with benzole the break- 
through occurs at 10 ce through. The 
curves for the aromatics are high and 
displaced to the right; the olefin curves 
are flat, and start to rise sooner. N- 
heptane and iso-octane, as well as their 
mixtures with cyclohexane and benzole 
yield curves descending at the start; 
initially ascending curvature is char- 
acteristic for all cyclohexane mixtures. 
Of importance is the “paraffin gradi- 
ent”; we can describe it as the hori- 
zontal curve or line characteristic of 
the mixture of saturated hydrocarbons 
at the time of olefin or aromatic 
breakthrough. Valuable deductions can 
be derived from the refractive index 
and therefore from the position of this 
line concerning the paraffinic isoparaf- 
finic or naphthenic character of hydro- 
carbon mixtures. 

Meaningful deductions can be ob- 
tained from the activated charcoal 
curves. The heptane-hexane mixture 
yields curves start ascending, since 
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strongly adsorbed 
than hexane; hexane mix- 
tures are initially descending; this is 
also true for cyclohexene-cyclohexane 
mixtures. All mixtures containing iso- 
octane and cyclohexane show strongly 
descending curves at the start. One 
can definitely state that the basic hy- 
drocarbon is a n-paraffin, when the 
adsorption curve shows a descent with 
silica gel, and ascent with activated 
charcoal. When the curve is descend- 
ing using gel and charcoal, it indi- 
cates the of iso-paraffins. 
When the curve is ascending using gel, 
and descending with activated char- 
coal, it indicates that cycloparaffins 
are present. Benzole is strongly equal 
on both adsorbents; the curve ascend- 
ency is displaced to the right with 
mixtures of benzene homologues, and 
continues in wave-like form, due to 
selective action of the carbon. In the 


heptane is more 
iso-octane 


presence 


case of silica gel the benzene curve is 
coincident with homologue curve. 

Figure 4 shows curves of a large 
series of determinations of various 
available gasolines. The curve for so- 
called “standard benzine or base” 
shows the characteristically descend- 
ing shape given by the n-paraffins, 
with silica gel, the curve is ascending 
with charcoal. 

The steep ascendency indicates high 
olefin content—probably mostly low 
molecular weight olefins, sinee with 
active charcoal they disappear com- 
pletely together with the strongly ad- 
sorbed higher saturated paraffins. An 
analysis by the Kattwinkle method 
showed 9.6 percent olefins, 32.5 percent 
aromatics, and an iodine value of 64. 
The curve, nevertheless, definitely in- 
dicates that this gasoline contained no 
aromatics, only olefins. The high 
iodine value also indicates this. 

The curve for “gasoline Z3” shows, 





with silica gel, a weak, and with char- 
coal, a very strong descent. We have 
gasoline predominantly iso 
The and aromatic 
content is 1 percent, no doubt due to 


here a 
paraffinic. olefin 
experimental error 
rhe ascending silica gel curve shown 
by reference “Gasoline OZ 40” defies 
interpretation The extended ascent of 
the activated charcoal signifies 
a relatively high content of n-paraf 


curve 


fins. Olefins and aromatics are absent 


even though the usual analysis showed 

> and ».0 percent respectively 

The poly gasoline investigated con 

tains a high percentage of olefins, as 
by the aro 


are absent 


silica gel curve: 
The paraffinic por 
low-boiling range. 


tion is in the con 


sisting probably entirely of n-paraffins 


An analysis, for comparison, indicated 
12.4 percent olefins. and 53.75 percent 
aromatics. Actually, aromatics are ab 


sent the 
are resistant to YO 


olefins present apparently 
percent sulfuric 
acid 


origi 


unknow n 


leade d 


consists of 


gasoline of 
base 


plus 


1 standard or 


isoline which is paraffinic 
ind a small portion 


Here 


an alysis 


added aromatics. 
ot ole fini 
fir d the 
false picture 

The test showed 19.6 percent olefins 
and 6.5 aromatics Aviation 
gasoline except for a 
slightly content. Avia 
tion gasoline C3 consists of a paraffinic 
b ist 
about 40 percent The curve for acti 
vated charcoal shows that the addition 


material again we 


chemical giving a 


percent 
A.3 is similar 
lower aromatic 


material with aromatic content of 


of aromatics does not comprise only 
but also no doubt. a 
toluol and 
the values obtained by 


mixture 
In this 
chemical 


benzole 
ol henzole xvlol 
cast 
analysis appears to be approximately 
aromatics and 
Probably the lat- 
ter are not actually present ( ompared 
with “gasoline A-3,” the paraffin con 
A so-called “wash 


relatively 


correct 9.35 percent 


7 percent olefins 


tent is much lower 
benzine” is composed ot a 
high quantity of n paraffins, with an 
appreciable aromatic content of some 
20 percent, as shown by the high posi 
tion, and steep decline of the curve 
ind the 
active 


incline 
he 


chemical analysis in this case agrees 


with silica gel long 


or ascent with charcoal 
with these results by adsorption 
Shale fraction 


266-392F. shows the characteristic pic 


rasoline 1, hetween 
a mixture of olefins and aro 

the 
is elongated, 
This is related to 
gasoline contains no 


ture of 


Compared with other 
the latter 
with steep inclines 
the fact that this 
basic or simple aromatics but prob 
ably 
a small or large number of side-chains ; 
the adsorption tendency of the latter 


matics 


curves curve 


only such aromatics containing 
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are a disturbing factor. Nevertheless, 
one discerns clearly: 
|) The curvature at the emergence 
of the olefins, and 

2) The appearance of the aromatics 
by a like 

The paraffinic base of this material 
high refractive index, 
due to the high boiling range of the 
With activated charcoal. a 
mixture of olefins and the higher par- 
Chemical 
unalysis showed: 31.9 percent olefins 
ind 30.2 Acree 


ment is hardly expected because the 


curvature 


shows again a 


he nzine 


iffins is again indicated. 


percent aromatics, 
olefin content is certainly higher, being 
two-thirds the sum of olefinic 
ind aromatic material 

Cracked or benzene originating from 


ibout 


tars* shows a very characteris 
tic curve. The origin of the curve indi- 
cates that only the saturated portions 
consist of n-paraffins; in addition, the 
quite low-boiling. 
since the paraffin gradient is lower 


than any of the gasolines. Next is noted 


certain 


hydrocarbons are 


where the olefins emerge. This portion 
of the curve is not pronounced which 
indicates the presence of a large num- 
ber of olefins of variable affinity. 
After a short break in the curve, we 
next the emergence of the 
matics at the steep incline 

The previous curve 
shale-oil 


emergence of 


note aro- 


given by the 
indicated that the 
took place 
The cracked 
the 
shows a 


gasoline 
aromatics 
an extended 


over range 


gasoline, however, vields curve, 


under 
short and definite range or area when 


discussion, which 


the aromatics start to emerge—as was 
the case with gasoline C-3, containing 
added aromatics. 

It can be definitely concluded from 
this that the tar gasoline (or it may be 
of cracked origin) contains few aro 
matic groups, as shown by the active 
curve. 
“normal 


carbon 
The 


show S an 


(Schering ) 
ascending curvature with 
gel, and a descending curve 
with charcoal. As alluded to above, 
this points to the presence of naph- 
thenes. A 12 percent naphthene con- 
tent is permissible for this product 


benzene” 


Summary 

The use of the adsorption method 
has been found feasible and of con- 
siderable value in the analysis of hy- 
drocarbon mixtures 

For this purpose an apparatus was 
devised, and optimum conditions de- 
termined, in a large series of tests 
The latter served as a basis in de- 
veloping the method useful in analyz 
ing a series of commercially available 
gasolines of various origin. 

The possibility of separating and 
analyzing mixtures of high-boiling 
hydrocarbons will be discussed in a 
future article. 


be said that the 
deter- 


Generally it can 
aromatics and olefins 
mined by this method. It is also possi- 
ble to assay gasolines for their content 
of “basic paraffins”; that is, is it 
composed basically of only the straight 
chain, branched chain paraffins, or 
also of naphthenes; this is qualita- 
tively possible. 

Further work is necessary to put the 
whole procedure on a strictly quanti- 
tative basis. However. there is already 
at hand, shown by the above results, 
a procedure which will yield a char- 
acterization curve for many types of 
gasolines, and which is most useful for 
identification purposes 


can be 


Discussion 
K. Bratzler-Bartell and co-workers 
some 12 years ago® obtained S-shaped 
adsorption isotherms in their work 
with alcohol mixtures. The 
absorbent especially those 


benzole 
adsorbs 


components from both ends of the con- 


centration range of a binary mixture, 
which are present in very low or lowest 
concentration. It appears it will adsorb 
just that present in least 
quantity. 

If we employ silica gel instead of 


which is 


charcoal, adsorption appears to be re 
versed. One must here the 
spatial configuration of the molecule 
in relation to surface area of the ad- 
sorbent. For instance, work at the 
Mulheim Coal Research Institute some 
years ago revealed that it is possible 
to observe an hysteresis between ad 
and de-sorption isotherms during the 
adsorption of low-boiling paraffin 
hydrocarbons. The explanation given 
by the authors mentions that the par- 
affin molecules containing various 
chains are adsorbed at times parallel 
and at times perpendicular to surface 
of the adsorbent. Active charcoal par- 
ticularly adsorbs the whole chain; with 
silica gel, the higher hydrocarbons due 
to side branching force the adsorption 
to take place perpendicular to the sur 
face of the adsorbent. 

In the case of silica gel, the higher 
hydrocarbons, with their branched 
chain structures, are adsorbed perpen- 
dicularly to the adsorbent surface ; this 
due to their very low 


consider 


is no doubt 
affinity. 
End of Part Il and series. 
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YIELD CORRECTION FACTOR 
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Figure 1. Yield correction curve for neutral oils. 


CRUDE EVALUATION— 
Here Is An Approved Method 


Procedure includes data on the solvent refining of 


both distillate and residual lubricating oils. 


J. B. Stripling 
Magnolia Petroleum Company, 
Beaumont, Texas 


A METHOD for evaluating crude 
oils of mixed and paraffin base was 
developed in the laboratory several 
years ago.” This method has furnished 
valuable information on many samples 
of crude oil. Supplementary improve- 
ments in this method have been de- 
veloped which include solvent refining 
both distillate residual 
lubricating oils. The improved proce- 


data on and 
dure is presented here as a guide to 
other refiners that have the problem 
of evaluating crude oils. 

Before a crude oil is adopted for 
processing in the refinery, it must he 
tested thoroughly to determine its use- 


*See Bibliography. page 139 


fulness. The methods employed, ar- 
ranged in order of increasing magni 
tude and cost, are preliminary evalua- 
tion, pilot plant studies, experimental 
plant runs, and commercial produc- 
tion. Since the last three methods are 
quite expensive it is important that an 
inexpensive method of preliminary 
evaluation be employed. Such method 


Wt. % 


should provide the maximum amount 
of data useful for estimating the yield 
and quality of finished product. A pro- 
cedure which meets these requirements 
is described below. 

Briefly the method consists of sep- 
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arating the crude oil by distillation 
into 375 F. end point gasoline, 520 F. 
end point kerosine, gas oil and an 
80-second @ 130 F. lubricating oil dis- 
tillate adjacent to a 540 F. flash point 
residuum. 

If the inspections on these distilla- 
tion products show that the crude oil 
is worth further study, the distillate 
and residual lubricating oil fractions 
are evaluated as follows: 

The lubricating oil distillate is 
single-stage extracted employing 2 
volumes of furfural at 210 F. This 
temperature was selected because it 
can be easily maintained in a steam 
jacketed vessel, and the volume of sol- 
vent represents a dosage requiring the 
least yield correction for viscosity in- 
dex based on our furfural refining 
practices. 

The furfural raffinate is dewaxed 
at 0 F. employing 400 percent by 
weight of a solvent mixture consisting 
of 40 volumes percent methylethyl ke- 
tone plus 60 volumes percent toluene. 
The method employed has been de- 
scribed in the literature* and is similar 
to that described in the procedure for 
determining the oil content of wax 
(ASTM D721-47). Dewaxing yields 


are calculated from the formula: 


Wt. ratio of solvent to waxy oil 
Wt. ratio of solvent to dewaxed oil 


The 540 F. flash residuum is de- 
waxed first. The dewaxing procedure 
is the same as that described for the 
distillate oil fraction except that 5 
weight percent of diatomaceous earth 
is used to facilitate filtering. 


« 100 
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The dewaxed residuum is deas- 
phalted at 90 F. employing 1000 
weight percent of commercial grade 
fusel oil. The precipitated asphalt is 
washed with three 5.0 weight percent 
portions of fusel oil. Asphalt is sep- 
arated by filtering through a half-inch 
layer of diatomaceous earth. 

After deasphalting. the residuum is 
single stage extracted with 10 volumes 
of furfural at 210 F 

All measurements 
weight basis and converted to volumes 


are made on a 
for calculating yields 

Results obtained from treating the 
oils as shown above are interpreted 
by using the following assumptions: 

1) 
solvent extraction is a function of the 
volume the 


present in the two phases formed. 


The selectivity in a single stage 


ratio of solvent free oils 

2) Within a narrow viscosity index 
range, the relative distribution of the 
individual viscosity index constituents 
is similar for all crudes at their aver 
age viscosity index levels 
Validity of the above assumptions 
has been proven through experimental 
evaluations of many crude oils of vari 
able viscosity index and composition 
characteristics 

On this basis the following proce 
dure has been adopted for translating 
laboratory data to commercial opera- 
tion. 


138 


15 1.6 
PHASE RATIO 


Figure 2. Yield correction curve for residual oils 
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TABLE 1 


Viscosity Index Correction for Lubricating 
Oil Distillates 


Multiply Yield 


Desired V.1. Minus Adjusted 
vi from Item 3 by 


from Item 


resulting f 


furfural yield 


ry I urtur 


Labor 


Laborat 


Yield, Vol. % 


Lubricating Oil Distillate 
1) Divide the percentage of furfural 
raffinate or extract, whichever is 
higher, by the percentage of extract 


or raffinate. whichever is lower. The 


resulting figure is referred to as “phase 


ratio.” 
Obtain the yield correction fac- 
tor by referring to the curve shown 


9) 


in Figure 1. 
3) Multiply the raffinate yield by 


this factor. 


at 


1) Adjust the viscosity index of the 
dewaxed raffinate to 20 F. pour test, 
if necessary, by adding | to the vis- 
cosity index for each 5 F. by which 
the pour is low, or subtracting | for 
each 5 F. by which the pour is high. 

5) Adjust the yield from Item 3 
to the desired viscosity index by using 
the factors in Table 1. 

6) Multiply the percentage of wax 
based on original lubricating oil dis- 
tillate by 1.67. This represents slack 
wax containing 40 percent oil. 

7) Determine the dewaxing yield on 
the furfural raffinate from the follow- 
ing formula: 

8) yields from Items 


Record the 


il Vield-Slack Wax from Item 6 


wy Furtural Yield 


100 


5 and 7. Assume a percolation yield 
of 98 percent and calculate yield based 
on distillate. Yields based on crude 
would be of doubtful value due to the 
difficulty of reproducing vields of a 
lubricating oil distillate in laboratory 
equipment. 
Residium 
1) Express the yields in terms of 
volume percent wax, asphalt, low vis- 
cosity index constituents and high vis- 
cosity index constituents. 
2) Divide the percentage of high or 
Vol. 31, No. 10 
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low viscosity index constituents, which- 
ever is higher, by the percentage of 
low or high viscosity index constitu- 
ents, whichever is lower, to obtain the 
phase ratio. 

3) Obtain the yield correction fac- 
tor by referring to the curve shown in 
Figure 2. 

4) Multiply the yield of high vis- 
cosity index constituents from Item | 
by this factor. 

5) Adjust the viscosity index of the 
high viscosity index constituents to 20 
F. pour test, if necessary, by adding 
1 to the viscosity index for each 5 F. 
by which the pour is low or subtract- 
ing | for each 5 F. by which the pour 
is high 

6) Adjust the vield from Item 4 to 
the desired viscosity index by 
the factors shown in Table 2. 


using 


TABLE 2 
Viscosity Index Correction for Residual Oil 


Multiply Yield 
rom Item 4 by 


Desired V.1. Minus Adjusted 
V.1. from Item 5 


7) Add the percentage of wax from 
Item 1 to the yield from Item 6. The 
resulting the 
mercial Duo-Sol yield 


heure represents com- 
wax 
from Item | by 1.18. This represents 
petrolatum containing 15 percent oil. 


8) Multiply the percentage of 


9) Determine the dewaxing yield on 
Duo-Sol raffinate from the 
formula: 


following 


10) Record the yields from Items 7 
and 9. Assume a percolation yield of 
98 percent and calculate yields based 
on residuum and on crude. 

The results obtained from this sim- 
ple evaluation of crude oils are suffi- 
cient for deciding whether a certain 
crude oil is attractive for pilot plant 
studies. Comparison between the lab- 
oratory evaluations and commercial 
data are shown in Tables 3 and 4. 
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TABLE 3 
Laboratory Data on Refining Lubricating Oil Distillates from Six Crude Oils 


CRUDE ! B 





Lubricating Oi! Distillate 
Yield, Volume Percent of Crude 10.0 
Gravity, °API.. y 28.6 
Pour, F 80 
SUV at 130 F 80.0 
Viscosity-Gravity Constant 0.836 
Sulfur, Weight Percent 0.68 
Laboratory Refined Distillate Oil 
Vields, Vol. Percent of Distillate 
Wax 
Low V.1. Oil 
High V.L. Oil 
Gravity, API 
Pour. F 
SUV at 100 F 
SUV at 130 F 
SUV at 210 F 
Viscosity Index 
Viscosity-Gravity Constant 


8855 
ss 


& 
LENND £2G 


a 
Hen 





cial Refining Data with Laboratory Results Converted to 
Commercial Basis 


c ison of C 


Pp 


A B Cc D E F 
Lab. Cml. I Omi. | Lab. |Cml. Lab. Cmil.| Lab. Cml. Lab. Cml. 
Yields, Vol. Percent | 
Solvent Refining 60 61 2 7 | 70 67 
Dewaxing 60 65 7 is 5 66 72 
Percolation 98 vs bs 9 98 
Overall on Distillate 35 39 5S . of 45 
Properties j | 
Pour, I : 20 20 4 p | X p } 3 20 
Viscosity Inde w 5 vy! l Ll ) 


TABLE 4 
Laboratory Data on Refining Residua from Six Crude Oils 


CRUDE 


Residuum, 540 Flash 
Yield, V I t 


R ty- 
Laboratory 


Re 


Refined Residuum 
Percent of Residuun 


Comparison of Commercial Refining Data with Laboratory Results Converted to 
Commercial Basis 


A B Cc D E F 


Cml. Lab. Cml. | Lab. |Cml. | Lab. |Cml.| Lab. |Cml. | Lab. 


Yields, Vol. Percent 

Refining 70 7 { 66 67 73 74 

s4 y 67 70 ; 87 75 

*e as ON Us ON 4 Os Os 
Overall on Residuun 2 5 5 M 43 46 i 62 5 

Properties 

Pour, °F 
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2 | 20 20 2 20 20 20 
Viscosity Index 0 93.0 7 ) 104 04.0) 104.0) 104.0) 104.0) 104.0 


FORMULA 3 


ommercial Duo-Sol Yield from Item 7—Petrolatum from Item8& 100 
Commercial Duo-Sol Yield from Item 7 ‘. 
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CRUDE STOCKS CRUDE RUNS TO STILLS GASOLINE STOCKS 


Mito of Barrels End of Month ands of Barrels Davty Mulhons of Barrels End of Month 


DISTILLATE FUEL STOCKS RESIDUAL FUEL STOCKS KEROSINE STOCKS 


Bavels € Me Millom of Bares End of Month m of Barrens tnd of Mont 


Taking Stock 


Cecil W. Smith 


Economies Editor 
DATA IN THOUSANDS OF BARRELS 


[DISTILLATE RESIDUAL DAILY 
CRUDE Ol GASOLINE KEROSINE FUEL FUEL IMPORTS 
Pro- Runsto Stocks Pro- Stocks Pro- Stocks Pro- Stocks Pro- Stocks 
duction Stills End of duction Endof duction, End of (duction! Endof duction duction Crude | Total 
8B MONTH Daily Daily Month Datly Month Dally Daily Month Month Daily Month ou Oils 
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Figure 1. Schematic 


How Surface Tension Affects 
Flooding in Packed Columns 


Experimental data obtained with surface active 


agents provide basis for new correlations 


W. Meese Newton, J. W. Mason, 


T. Brooks Metcalfe 

Georgia Institute of Technology 

Cc. O. Summers 

Carbide & Carbon Chemicals Division, 
THE CAPACITY of a packed col- 


umn used for counter current contact 
of a liquid and a gas is limited by the 
tendency of the column to flood when 
the liquid or the gas rate reaches a 
certain velocity, termed the flooding 
velocity. The point at which flooding 
occurs is a function of the liquid and 
the gas velocities, and the column may 
flood over a rather wide range of both. 
While it may be possible to operate a 
distillation or absorption column at 
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flow rates greater than those of flood- 
ing, the efficiency drops rapidly at the 
flood point and also the pumping costs 
increase so that this is the limit for 
most practical operations. In spite of 
the large amount of work which has 
on this subject in recent 
general correlations that 
developed do not predict 


been done 
years, the 
have been 
flooding. under a wide range of condi- 
tions, as closely as is desirable for de- 


sign purposes. All dissolved substances 
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are to some extent surface active and 
affect foaminess. In the design of 
packed towers, due consideration 
should be given these effects. 

White’® has defined both a loading 
point and a flooding point which are 
determined by plotting the log of the 
pressure drop per foot of packing 
height against the log of the gas rate. 
A curve composed of three straight 
lines of different slopes is usually 
obtained, with two regions where the 
slope is indeterminate: The loading 
point, according to White, is the inter- 
section of the lower and middle 
straight that point at 
which the slope becomes greater than 
two. The flood point is that point at 
which the slope becomes practically 
infinite. For any liquid rate there is 
a corresponding loading and flooding 
point. Under certain conditions, the 
loading and flooding points were found 
by White to coincide. This was also 
noted by Bain and Hougen.' 

The visual flood point has 
defined in several ways. The gas ve- 
locity for a given liquid velocity at 
which the liquid begins to spray out 
of the top and is mechanically carried 
up out of the packing by the gas 
stream was used by Sherwood, et al.*® 
while Sarchet’ and Shoenborn® 
took as flooding that conditions under 
which the liquid level built up to a 
height of one-half inch above the 
packing. 


segments, or 


heen 


also 


writers'* contend that the 
graphic method gives more consistent 
results than the visual method and 
that the graphic flood point is the true 
flood point. In this study, the flood 
point determined both by the 
graphic method of White and by ob- 
servation. However, visual flooding as 
defined by Sarchet was found to coin- 
cide very closely with flooding as de- 
termined by the graphic method. 


Some 


was 


Sherwood. and co-workers, devel- 
oped a correlation that is widely used 
for design purposes, and which takes 
into account the physical properties of 
the liquid and gas phases, but stated 
that the surface tension of the liquid is 
not a factor in flooding. They used 
pure methanol, and aqueous solutions 
of both methanol and butyric acid to 
obtain surface tensions below that of 
water for the liquid phase. 

Lobo, et al.® reviewed all of the lit- 
erature available and by a careful 
evaluation of the properties of the 
packed section (its porosity, surface, 
etc.) obtained a correlation of the 
Sherwood type which showed improved 
consistency of values. 

Zenz'' has presented a theory of 
flooding which is based on an analogy 
to the of fluids through valves 
and orifices. 


flow 
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dropping, piece by piece, into the 
column filled with water. The porosity 
of this bed was determined to be 0.652 
and no subsequent settling occurred. 
The pressure drop across the packed 
section during flow was measured by 
a water filled manometer connected to 
CONCENTRATION of the bottom of the column. 
AQUEOUS STEROX SK The liquid was contained in a closed 
system. A centrifugal pump took suc 
vs tion from the column sump and 
pumped the liquid through one of a 
SURFACE TENSION bank of three rotumeters (of different 
sizes to cover the wide range of flows 
at 25°C desired) to the top of the column, 
where the stream was distributed over 
the top of the packing by the distribu- 
tor head. 


(dynes/cm.) 


TENSION 


ASME Orifice Installation 


SURFACE 


\ two-stage compressor (capacity 
37 cfm) furnished air through a pres- 
sure regulating valve at 75 psig. The 
| flow through the calibrated orifice was 
pee oF tg aor regulated by a needle valve. The orifice 
° =e as os 10 2 1¢ 16 18 20 installation. was according to ASME 

STEROX CONCENTRATION ‘Special Committee for Fluid Meters” 
specifications. Two different orifice 
sizes were used to allow measurement 





(mi/liter of water) 











over the range of flows desired. The 
Figure 2. Effect of Sterox on surface tension pressure drop across the orifice was 


; measured by a glass U-tube manometer 

Lerner and Grove’ have advanced bob (See Figure 1). A seven-foot sec filled with water. The density of the 

the theory that loading and flooding in _ tion of new one-half inch Berl saddles, airy passing through the orifice was 

he: ked columns are caused by wave supported on one-half-inch mesh wire calculated from the upstream pressure, 
( 


yrmation in the liquid screen, was put into the column by as noted on a mercury filled manome- 
\ rather cor prehensive study of 
flooding in packed columns is nearing 
Gompletion in the chemical engineer t — ~~~ 
ee 
fhe laboratories at Georgia Tech, 


whic! includes the investigation ot the TTT FLOODING VELOCITIES 
following variables: column height. 








@lumn diameter, size of packing, type 
@ packir surface tension of the 
liquid. and the properties of the sur 
faces of the packing and of the column Org AIR — AQUEOUS STEROX SOLUTION 
Wa!|- ~~ 


This paper embraces a study of the 


in 7 ft. SECTION of 4 in COLUMN pocked 
with Yain BERL SADDLES and using 














effect ot surtace tension V ilues which 








are abnormal to the pure liquid in 
that they are due to relatively small 
amounts of incidental solutes. Water 
vas used as the solvent in the liquid 
phase and air as the gas phase. These 
lowered surface tension values are 
shown to have a predominant effect 
upon the flooding characteristics of 
packed columns when ¢ iused by cer 
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tain types of surface active materials 
Both ion and nor ionic surtace active 
gents were used. A correlation of the 








Sherwood type ine lud ng the irae tional 





lowering of the surface tension is pre 


sented 




















Equipment and Materials 


The column consisted of two four L 


t 
foot lengths of four-inch-diameter tub c <) 
‘ 


ing, sealed together with mastic and 
mounted vertically by using a plum! Figure 3. Experimental results shown on Sherwood-type plot 
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TABLE OF 
NOMENCLATURE 
1 volume 
percent 


Fractional free v 
f packed section, 


Gravitational constant, 


tt./ sec 


Superficial* gas mass rate, 


Ib/sec. ft.’ 


Superficial* liquid 


rate, Ilb/sec. ft.’ 


mass 


Surface area of packing, 


ft.*/ft. 
Superficial* linear gas ve 
locity, ft./sec 


3s 


Density of gas, lb./ft. 


Density of liquid, lb/ft 


Surtace tension of water, 


ynes/cm 


Surface tension of solution, 


quid, centi 


* Based on the tional area 


the empty column 











ter, and the temperature, measured by 
a mercury thermometer installed in 
the air line upstream of the orifice. A 
cyclone type separator and a fiber 
glass filter in the supp!y line assured 
that the air was delivered dust and 
condensate free. 

The liquids of the various surface 
tension values were prepared by addi- 
tion to water of varying amounts of 
Sterox SK, a condensation product of 
ethylene oxide and dodecyl mercap- 
tan, furnished by Monsanto Chemical 
Company of St. Louis. The surface 
tension values were determined by use 
of an interfacial tensiometer. In all 
cases the amounts (indicated in Figure 
2) of Sterox required were found to 
be insufficient to cause a noticeable 
change in the physical properties of 
the water, i.e., density, viscosity. 


Procedure 


Each determination of flooding rate 
consisted in establishing a constant 
measured rate of liquid by means of 
the rotameter. and then raising the gas 
rate in small increments until flooding 
occurred. Each gas flow rate was main- 
tained constant, as measured by the 
pressure drop across the calibrated 
orifice, until steady state was assured 
by constancy of the pressure drop 
across the packed section. The time 
required for the attainment of steady 
state varied from 10 minutes to as 
much as one hour. The White’® defini- 
tion of the flood point was accepted 
and in each case a sharp break was 
noted in the curve of log of pressure 
drop versus log of gas mass flow rate. 
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Figure 4, Experimental results shown on 


Results and Discussion 


It was found that variation of the 
surface tension of the liquid caused by 
the addition of certain surface active 
agents to water, had a marked effect 
on the flooding velocities in packed 
columns. Sterox, Aerosol OT (diocty! 
sodium sulpho succinate) and sodium 
oleate were used as additives. The data 
for all three additives were in quite 
good agreement. The data obtained 
using aqueous solutions of Sterox are 
shown, in a plot of the type used by 
Sherwood, et al., as a series of curves 
in Figure 3 from which the magnitude 
of the effect of surface tension may 
be readily Figure 4 shows the 
same data on the same type of plot 
with the exception that the abscissa 
includes as a factor the cube of the 
ratio of surface tension of water to 
that of the solution. The data for sur- 


from 32 to 72 


seen. 


face tension ranging 
dynes per cm correlate well. 

Liquids of the same surface tension 
do not necessarily exhibit the same 
flooding characteristics. Flooding is a 
function not only of surface tension 
but also of a number of other factors 
including foaminess and foam stabil- 
ity. Foaminess measurements using the 
method of Ross® show that the foami- 
ness of methanol. methanol and water. 
and butyric acid and water solutions 
are very low as compared to the foami- 


A Gulf Publishing Company Publication 


FLOODING VELOCITIES 
Tt. SECTION of 1/2 in. BERL SADDLES ine 
4 in COLUMN weing AIR—AO.STEROX SOLN. 
(woter) 
42 d/cm 
32 d/em 


Oo 72 dynes/cm 
x 62 d/cm 0 
A— $2 d/cm Vv 


modified plot including surface tension term 


ness of the solutions used in these ex- 
periments which are of the same order 
of magnitude. 


Conclusions 


There is an effect upon flooding in 
packed columns caused by the presence 
of surface active materials which for 
materials similar to those used in these 
experiments can be correlated by in- 


troducing the cube of the ratio 


as a factor into the abscissa of a Sher- 
wood type of plot, but the effect of the 
surface active materials involves other 
factors than surface tension because 
surface tension does not correlate the 
data for all such materials. 

The results indicate that foaminess is 
a factor in flooding of packed columns. 
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Covering the Conventions 
With Your Editors 


ACS National 

THE AMERICAN Chemical Society 
convened its 122nd National Meeting 
in Atlantic City, September 14-19. 
Highlighting the meetings of the Di 
Petroleum Chemistry 
“Unsolved Problems 
of the Petroleum Industry” and “Ca- 
talysis in Hydrocarbon Chemistry.” 
The former symposium considered the 


vision of were 


symposiums on 


unsolved problems in petroleum com 
position, oil recovery, lubrication, 
combustion, processing and synthetic 
fuels. 

Predictions were that the refinery of 
tomorrow will be bigger and more 
complex with extensive usage of cat- 
alytic and fluid principles. Specifi- 
cally, catalytic improvements can be 
expected in: 1) mild hydrogenation of 
petroleum fractions for improving sta- 
bility and sulfur removal, 2) opera- 
tions for octane improvement extended 
to lighter naphtha fractions, 3) hydro- 
genation operations for converting 
heavy residual oil fractions to lighter 
products, and 4) yields of oil prod- 
from natural gas, oil shale, tar 
sands and coal 

Of particular interest to refinery 
chemists was the presentation of a new 
method for determining tetraethyl lead 
in gasoline by the use of a flame pho- 
Analysis can be accomplished 
accuracy of 


ucts 


tometer 


in five minutes with an 


0.01 ml per gallon 


ISA Meet and Exhibit 

More than 9000 instrument engi 
neers, mechanics, and technicians at 
the seventh annual ISA instrument con- 
ference and exhibit heard in excess of 
100 technical papers that touched on 
ill phases of the instrumentation field 
Nearly 200 manufacturers displayed i 
glittering $10 million 
worth of the latest developments in 


array of over 
commercial instruments 


The convention was preceded by 
a three-day Instrument Maintenance 
Clinic sponsored by ISA and held at 
the Case Institute of Technology. The 
clinie is dedicated to 
skill of the 


technician 
[he technical program was divided 


improving the 


apprentice instrument 


into several sections the leading ones 


of which were production processes, 
and operation and mainte- 
nance. Very specialized fields were cov- 
ered in papers on instrumentation for 
the medical, geophysical, and aero- 
nautical groups. 


testing, 


WPRA Sectional 

At Casper, Wyoming, the regional 
meeting of Western Petroleum Refiners 
Association, September 25-26, was di- 
vided into an industrial relations and 
technical session. In the technical ses- 
sion, the principal questions put to a 
panel of experts on catalytic and ther- 
mal cracking were concerned with the 
poisoning of catalysts by metals such 
as vanadium, iron, copper and nickel. 
A spokesman for the instrumentation 
industry predicted the following trends 
in refinery instrumentation: 1) Elec- 
tric power systems favored over pneu- 
matic systems, 2) closer approach to 
end point analysis, and 3) use of ser- 
vomechanism theory in design. 

The industrial relations session con- 
sidered departmental organization, em- 
ploye benefits, current hot spots in 
labor relations, and du Pont’s Hobso 
system. The speaker on employe bene- 
fits emphasized that the value of such 
programs depends on the understand- 
ing the employe has of the benefits. 


ASME Petroleum Division 

The seventh annual ASME conven- 
tion featuring petroleum mechanical 
engineering was in session on Sep- 
22-24. All phases of refinery 
engineering were covered in the 39 
papers presented. Of particular in- 
terest to PeTROLEUM REFINER readers 
was the symposium on maintenance of 
refinery units during operation. The 
suggestions offered in the four papers 
included tips on manpower allocation 
equipment require- 


tember 


and_ scheduling, 
ments, and solutions to special prob- 
lems. 

Engineering design problems and 
accomplishments were the theme of 
several papers. In this group were dis- 
cussions of the design features of two 
recently developed catalytic cracking 
processes, packaged gasoline plants, 


ind direct-fhred heaters. 


AIChE Annual 

The American Institute of Chemical 
Engineers held their annual meeting in 
Chicago, September 11-13. In honor 
of the centennial of engineering, the 
meeting opened with a special sym- 
posium designed to illustrate the con- 
tributions of the Chicago area to 
chemical engineering. The opening 
paper, delivered by Dr. R. C. Gunness, 
Standard Oil Company (Indiana), was 
titled “The Fluidized Solids Technique 
in the Petroleum Industry.” He pointed 
out that the refineries are pro- 
ducing more gasoline at a lower cost 
than ever before from crude oil com- 
ponents. 

A second symposium covered the 
new techniques of mixed-bed ion ex- 
change. Joseph Thompson, Rohm and 
Haas Company, described a new system 
of ion exchange equipment which 
would cut operating costs and also cut 
the size of water purification plants. 
M. E. Gilwood, The Permutit Com- 
pany, compared the costs and effective- 
ness of silica removal by mixed-bed 
and two-step ion exchange deminerali- 
zation of boiler feed water. 

In a general paper C. A. Velz, from 
the School of Public Health of the 
University of Michigan, warned the 
nation that industrial expansion is at 
such a point now in the United States 
where no new plants may be built 
without the consideration of the waste 
problem. He said “there was a time 
when water supply intake was the im- 
portant factor, but today the limiting 
criterion is safe disposal of wastes.” 


now 


NPA Annual 

Celebrating its 50th anniversary, 
National Petroleum Association met 
in Atlantic City, September 10-12. 
High interest centered on the sym- 
posium “Jet Fuels—Present and Fu- 
ture.” Composed of two refiners, two 
aircraft, and two government spokes- 
men, the panel agreed that fuel sup- 
plies for jet planes are adequate at 
the present time, but small refiners 
can contribute much to the nation’s 
defense effort—and help themselves at 
the same time—by turning more and 
more to the production of jet fuels. 
The small refiners can manufacture jet 
fuels without difficulty, because it does 
not require the extensive and expensive 
equipment needed to blend and proc- 
ess high-octane aviation gasoline. In 
addition to increasing the fuel sup- 
plies, they can help the distribution 
problem through the diversity of their 
geographical locations. This will have 
far-reaching implications in the event 
of an all-out emergency. The panel 
concurred that jet fuel needs for peace- 
time commercial aviation will require 
only a fraction of available oil sup- 
plies over the next decade. 
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THOSE DESIRING an under- 
standing of distillation will 
find in this series a helpful ap- 
proach to this important unit 
operation. The first impulse 
for men in the technical brack- 
ets is to turn to the literature 
for an understanding of this 
subject; but unless they spend 
a considerable amount of 
time, absorbing theory and 
repetitions of theory, their ef- 
forts may be fruitless. In the 
case of technicians, forernen 
and operators, their efforts are 
usually confined to asking 
questions. Since the distilla- 
tion literature is more than 25 
years old, it is difficult for new 
men to familiarize themselves 
with the subject and since lit- 
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SURFACE TENSION, DYNES/CM 


Figure 1. Bubble cap plate, column diameters. Values of C for equation: W = C [d.(d,.—d.)|*; 
Den. Vapor, Ib./ft.’; w 
from: Souders & Brown, Ind. Eng. Chem. 26, 98 (1934). 

1) For Absorbers, multiply C by 55; 2) For fractionating section of absorber oil stripper, muitiply 
C by 80; 3) For petroleum column, multiply C by 95. 4) For stabilizers, multiply C by 1.16 


d, = Den. Liquid. Ib./ft.’ d, 


tle has been devoted to actual 
practice, their questions may 
go unanswered. 

Beginning with Part I (Au- 
gust issue) on fundamentals, 
this series outlined the high 
points of distillation as ap- 
plied to actual practice. Part 
II is devoted to an elementary 
discussion of bubble cap and 
packed distillation columns. 


10 


Allowable Mass Vel. Ib./ft.’/hr. Data 


Applied Distillation 


Part II. Bubble Cap and Packed Distillation Columns. 
High points of distillation applied to actual practice 


give familiar approach to this unit operation. 


K. E. Coulter 
The Dow Chemical Co. 
Midland, Mich. 


Bubble Plate Distillation Columns 


MOsT DISTILLATION columns in in- 
dustry are bubble plate or packed 
Bubble plate columns are used on 
most major installations and will be 
discussed first 

Topics regarding bubble plate col- 
umn operation will be covered as 
follows: 

1) Allowable mass vapor velocities 

a) Effect of pressure 

b) Effect of plate spacing 

c) Effect of surface tension 

d) Equation for calculating mass 

vapor velocity 
Bubble plate efficiencies 

a) Effect of viscosity 

b) Effect of vapor velocity 

c) Effect of diameter 

d) Effect of foaming 
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columns is the allowable vapor veloc- 
ity. This subject was investigated by 
Souders and Brown,'* using commer- 
cial and laboratory columns. Their 
data correlation used vapor and liquid 
density, plate spacing, and liquid sur- 
face tension as variables. Recom- 
mended vapor velocities were slightly 
lower than those where entrainment 
of liquid from plate to plate was such 
that plate efficiencies were reduced. 
The Souders and Brown equation"® is 
as follows: 


‘e 
W C] ds (di— as) | 
Where: 


3) Effect of feed 


liquid and vapor velocities 


temperature on 


allowable mass vapor velocity in 
pounds per hour per square foot 
of total cross sectional area in the 
tower 


1) Plate spacings W: 
a) Startup procedure 
Allowable Mass Vapor Velocity 


One item in operation of distillation a constant depending on the sur- 


TABLE 1 
Calculation of Allowable Mass Vapor Velocities in an 18-inch 
tray spacing ethyl! b ' 





W—Allewable 
Mass Vapor 
Velocit 
tb./fr? tir 


Surface 
Tension 
| Dynesiem | C 


Lie. Density 
Ibs /ft' =d 


Pressare 
mm Hig 


Vap. Density* 


Temp °C Ibs /ft® = da 








760 136.5 47.7 0.1965 74 { q 1512 
380 112.5 49.1 0.1044 98 508 § 2.262 1152 
190 91 50.4 0.0553 21.7 518 785 a4 
95 72 514 0.0292 7 525 5 

475 56 52.3 534 

23.75 412 53.1 
5 13 47 


23 
0.0153 25.1 
0.00797 48 
0.00186 8 


* Calculated using Idea) Gas Laws 
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Figure 2. Ethyl benzene column 


Their data ire shown in Figure I 
Surface tension is plotted on the X-axis 
vs. C values on the } 
constant plate 
from Figure 1 
pl ite 


axis for lines of 
evident 
that 
and 


spacing It is 
and equation | 


large spacing increases ( 
illowable mass vapor velocity. For ex 
with 18-inch plat 


ample i column 
| 


spacing has a C of 510 whereas a col 
imn with 12-inch plate spacing has a 
€ of 275. when liquid on the plate has 
i surface tension of 20 dynes 

effect 
vapor 
Assume 
various temperatures 


is interesting to compare 
allowable 


comme re ial 


ure on mass 
units 
‘ it 
ire Calculations are pr 
Table 1 and Figure 2 for 
ring from 1512 to 176 
range from 7600 mm 
ercury absolute 
has considerable ef 
1 column with 


of 510 at 


Surface tensor 
fect on I 


neh trav sp 


for example 
has a 


20.0 


icing 
rface tension of 

d 74 at 75 
s the 
h the 


dynes per 


dynes per em 
lowest sur 


has 


1uthor 
factors etle 
bubble 


be said, withir 


in pressure, surface tension and plate 


Summar cling vapor 


plate columns, it 


veloc 


may limits, mereases 


spacing tend to increase allowable va 


por velocity, providing sufficient liquid 


carrying 
Plate 
by a number of 
of the 
diameter 
which effect it 


eapacity is present 


efficiency has been invstigated 


authors and viscosity 


liquid, vapor velocity, towei 


and foaming are variables 
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Figure 3. Effect of 
viscosity on plate ef 
ficiency of fraction 
ating columns at 
average column con 
dition. 


TRAY EFF 


PERCENT 


(CENT IPOISE 


TAKEN AT av TEMP) 


FEED viscosity 


LAL AVERAGE 
(viscosity 


SPLATE EFFICIENCY 


Figure 30. See Reference 4 


Bubble Plate E fficiencie s 
mer and Bradford* 
investigated viscosity and found a cor- 

the logarithm of feed 
average tempera- 


and 
relation when 
viscosity, at tower 
was plotted versus plate effi 
ciency. The data of Drickamer 
Bradford’ is plotted in Figures 3 and 
ia. O'Connell 
ing with high relative 
tems which have liquid-vapor equilib 
rium curves at a considerable distance 
from the 45 tend to have lov 
plate efficiencies and plotted plate ef 
versus logarithm of feed vis 
cosity times the relative volatility of 
the key components Effect of relative 
volatility was noted by Gester® in de 
n-hexane. Gester found 


ture, 
and 


found columns operat 
volatilities (sys 
line } 


hicerency 


hvdration of 


TABLE 2 
Comporative Allowable Vapor Velocities 
In Bubble Tray Columns 


Surtace 
Tension 
Dynes Cm 


Dricka- 
O'Connell” 


2 :' a 
SCOSITY OF FEED (CENTIPOISES 
plate efficiencies in the order of 4 
7 percent. 

Brown and Lockhart’ investigated 
effect of vapor velocity on plate effi- 
and found the Souders and 
Brown’ equation useful in predicting 
the range of vapor velocities which 
gave maximum tray 
authors® found low plate efficiencies 
at abnormally vapor 
and a gradual rise with increased va- 
por velocity until maximum efficiency 
was attained. Above this velocity ef- 
ficiency remained constant until vapor 


ciency 


efficiencies. The 


low velocities 


velocity exceeded 125-130 percent of 
the value calculated. gradual 
decrease was noted (Figure 4). Note 
plate efficiency remains essentially 


then a 


constant at vapor velocities of 80-130 
of the value. In 
plant operation the should 
be sure the reboiler and condenser on 
the sufficient size to 
attain a velocity pre 
dicted bv the should 
operate in the range of maximum trav 


percent calculated 


operator 


column are of 
near the value 
equation and 
efficiency 
Drickamer 
diameter 


noted 
higher 


Bradford* 
large had 
plate efficiencies than small columns 


and 
columns 


Their correlation was for columns hav- 
ing liquid paths of 244 feet, 
columns 12 feet and 14 feet in diam- 
eter gave plate efficiencies 7.5 and 
16 percent higher than predicted. The 
in reased liquid 


whereas 


increase caused by 


path is shown in Figure 5 

Foaming effects the plate efficien- 
force the designer and 
operator to wide tray 
and/or anti-foaming agents. Serious 
operational difficulties may result 
from foaming slight im- 
purities in the being dis- 
tilled. 

Plate Spacings—Plate spacings in 
bubble plate distillation columns have 


cies and may 


use spacings 


caused by 
material 
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been a controversial subject. Souders 
and Brown® indicate columns of large 
plate spacing have considerable more 
capacity than those of small tray spac- 
ing (Table 2). Old columns had plate 
spacings as low as 7 to 8 inches but 
later usually consid- 
erably more tray spacing. Several 
authors have reported improved per- 
formance on low plate spacing col- 
umns when every other plate was re- 
moved. Figure 6 may serve as a guide 
as to why columns of low plate spac- 
ing are undesirable from the stand- 
point of capacity and operation. As 
shown, liquid on the plate backs up 
in the downcomer a height H, because 
of pressure drop through the chim- 
bubble caps. and downcomers. 
Backup equals total pressure drop 
plus the liquid level on the plate. If 
1 column has a low plate spacing and 
foam, no 


columns have 


nevs, 


liquid has a tendency to 


definite liquid level is obtained and 


no definite separation between the 
plates is obtained. Various ideas as to 
the distance from the top of the liquid 
to the next plate have 
Some designers® use twice the H value 
(plate spacing equals 2H) and others 
at least 10 inches. If a minimum of 
10 inches is used, minimum tray spac- 
ing would be about 13 inches. Unless 
H is greater than the pressure drop 
through the chimneys. caps. and liquid 
plate slight changes in vapor 
will break the seal in the 
After the seal is broken 
liquid cannot get down the column, 
the reboiler and accumulator empty, 
the bottom pressure on the column in- 


been given 


on the 
velocity 
downcomers. 


creases and the plates collect the liquid. 
When this happens the operator has 
no choice except to remove heat from 
the reboiler, allow the column to 
drain. pump the drainings back to the 
feed tank and start over. When startup 
occurs. heat must be applied slower 
than before columns of this 
type can only be started with experi- 


some 


enced operators and after columns ari 
operating upsets may occur if vapori- 
zation rate in the reboiler changes. At 
present columns of 14, 18, and 24- 
inch tray spacing are popular. 

Feed Temperatures—In discussing 
plate columns liquid and vapor veloci- 
ties should be considered as a func- 
tion of feed temperature. Three com- 
mon feed conditions are: 1) all vapor, 
2) liquid at the boiling point, and 3) 
cold liquid. Examples are given in 
Figure 7. Points to stress are with all 
vapor feed and no assumed heat losses 
liquid rate is the same above and be- 
low the feed plate. With cold liquid 
feed. vapor and liquid rates are both 
increased below the feed plate. Ex- 
amples are shown so the operator can 
visualize what different feeds could do 
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STRIPPING SECTION 








RECTIFYING SECTION 








PERCENT PLATE EFFICIENCY 


Gact /Geaw OR Wact/Weon 


Figure 4. Over-all plate efficiency vs. vapor load. Solid dot, rectifying plates, 215 psia; Outline dot, 


rectifying plates, 265 psia; “x” 


stripping plates, 215 psia; and cross, stripping plates, 265 psia 


See Reference 3 


in a column and to point out that a 
preheater, or preheater and vaporizer, 
would relieve the load on 
section of the column in Case III. Any 
number of feed conditions can exist 
but a comparison between others and 
the three shown can be obtained. 


the lower 


Packed Distillation Columns 

Packed columns are commonly used 
in industry. They are used as labora- 
tory. pilot plant and plant units, and 
are suitable for installation where cor- 
rosive materials are being handled. 

It is impossible to name the pack- 
ings which have been used because al- 
most every conceivable type has been 
experimented with. A 
packings are Raschig rings, Berl sad- 
dles. fibres, glass 
gauze, etc. The first three are the most 
used in this country. Chemical resist- 
ant packings are usually ceramic with 
or without glazed surfaces. 

Most towers are packed after they 
are in place. Packing methods are: 


few common 


helices. wire 


ing of dump 
bag wit! 


oil or water 
adding pack 


Of the methods mentioned No. 1 
is suitable for short towers; in long 
towers breakage could be excessive. 
No. 2 is suitable for towers of reason- 
able diameter and is good from the 
standpoint of breakage, ease of filling. 
and contamination. No. 3 is suitable. 
but involves oils or water which may 
contaminate the packing and cause the 
job to be time consuming. 
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Baker and Harte’ listed desirable 
packing characteristics as follows: 


per unit volume 
unit v 


liquid re 
Other characteristics are: 


thstand re 


1) Ability to w 


ishing forces 


2) Easily cleaned and ability 


solids 
3) Ability to be used 


lumn preparation 


without 


A large number of packings having 
some or all of the characteristics men- 
tioned have been tried. Packings may 
be used fer entrainment removers, 
fractionation, absorption, extraction, 
etc. Packings chosen for distillation 
columns are supported by suitable 


grid work so they cannot be shaken 


° a 


COLUMN DAMETER - FEET 


Figure 5. See Reference 4 
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Figure 6. h Pressure drop in downcomer 


h.. Weir height 
the column is 
is usually settled 
additional 


ind broken. Before 
ope rated the pac king 
by jarring and 
packing is added 

Several rule of 
ivailable as to the size of packed col 
ind the size of packing 
Chilton Vernon 


that in a more 


necessary 
thumb methods are 


umn to use 
Baker. 
have concluded 
than eight times the packing diametet 
there for liquid to chan 
nel or concentrate the An 
rule of thumb is that packed 
over 18 


to use and 


tower 
is no tendency 
near walls 
other 


distillation columns inches in 





h Pressure drop in chimneys and caps 


liquid over the weir 


not be 
results 


should used as they 
may erratic Fenske’ in 
vestigated effect of tower diameter on 
height equivalent to a theoretical plate 
(HETP) 
results are presented in Figure 8. 
Fenske shows that for tower diameters 
below eight times the diameter of the 
packing (four inches in this case), the 
HETP is high. decreases to a minimum 
at four inches and then increases 
Above 18 the results appear 
erratic and undependable. This type 
of curve appears to hold for various 


diameter 


give 


using 14-inch rings, and his 


inches 
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Figure 7 


° - 
Figure 8. Data for '2-inch Raschig rings. 
See Reference 5 


ceramic packings and glass fibres. Her- 
man and Kaiser’ report 40 percent 
more height needed for a two-foot than 
a one-foot diameter Neu- 
reuther® reports a 36-inch column gave 
22 to 24-inches HETP whereas 32 to 
}6-inches HETP values were obtained 
in a 50-inch diameter Pre- 
cautions must be taken in large diam- 
eter packed columns for eood liquid 
performance 


column. 


column 


distribution, or inferior 
can be expected 
Packing shape has considerable ef- 
fect on allowable rate of thruput. A 
recent method of presenting thruput 
and pressure drop data can be shown 
data of Schoenborn 
on 14-inch Berl sad- 


by reference to 
and Dougherty 

dles and 14-inch Raschig rings. Figure 
9 presents data for 14-inch saddles 
and rings at liquid velocities of 1010 
and 980 pounds per square foot per 
hour respectively. Examination of the 
curves show lines of three slopes and 
two break The first break 
point is the loading point and the 
second the flooding As an ex- 
ample of thruput assume a G/? value 
of 800 in both cases and note 14-inch 


points. 


point. 


rings show a pressure drop of 2.6 
inches of water per foot of packing 
whereas 14-inch Berl saddles show a 
pressure drop of 1.0 inch of water. 
In the above, G is the mass velocity 
n pounds per square foot per hour 
and @ equals the square root of the 
value obtaned when the operating va- 
por density is divided by 0.075, the 
air density at standard conditions. 
Since pressure drop data correlates in 
this manner change in column 
operating conditions, which lowers the 


any 


vapor density, will decrease the value 
value thus 


of ¢ and increase the G 
increasing the pressure drop through 
the column. Lowering the operating 


pressure on a packed tower will in- 


crease pressure drop across the tower 
if thruput is kept constant or will de- 
crease thruput if pressure drop is con- 
stant Berl saddles are costly 
than Raschig rings but large 
thruput with low pressure drop is 
needed they have a distinct advantage 
and 11 included to 


more 
where 


Figures 10 are 








Raoschig 
Rings > 





+ 


+ + 
Ber! Soddles 


INCHES OF WATER PER FEET OF PACKED DEPTH 


OP 











G/¢ 


Figure 9. Pressure drop data on ‘4-inch Berl 
saddles and '2-inch Raschig rings for water 
n 1 csk) and air 


further emphasize the pressure drop 
characteristics of Berl saddles and 
Raschig rings. 

A rule of thumb method to remem- 
ber on flooding velocities in packed 
columns is if the liquid viscosity in 
the about one centistoke, 
the column may flood at a pressure 
drop of 1.5 inches of water per foot. 
If the liquid viscosity is about 15 cen- 
tistokes it may flood at a pressure 
drop of 1.0 inch water per foot. If 
the liquid viscosity is 30-40 Cst. it 
will flood at a pressure drop of 0.55 
inch of water per foot. A second rule 
of thumb is the the 
of the liquid in the column the lower 
the pressure drop and the higher the 
flooding velocity 

Smoker" investigated vapor veloc- 
ity and theoretical plates in a column 
at atmospheric and 200 mm. pressure. 
Benzene and ethylene dichloride were 
used as the test mixture and 5-8-inches 
diameter columns operating in parallel 
were used. Over-all column height was 

5 feet liquid redistributors 


10.25 
were used 9.25 feet. One-inch 


column is 


lower viscosity 


and 
every 


TABLE 3 
Maximum Efficiency Characteristics” 
1 atm 


200 mm Hg abs. 
155 


5AS 340 
46 


Pressure dro 


Pressure 
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Berl saddles were used as packing. 

The data are summarized in Table 
3, and Figures 12 and 13. Examina- 
tion verifies statements made regard- 
ing effect of vapor density on flooding 
velocity. 

The column flooded at a liquid ve- 
locity of 155 gallons per hour per 
square foot at 200 mm Hg pressure. 
The curves verify the statement that 
at the same thruput the 200-mm col- 
umn has a greater pressure drop than 
the atmospheric pressure column, The 
number of theoretical plates increase 
linearly as vapor and liquid rates are 
increased, the maximum occurring at 
the flooding point. Beyond the flooding 
point a sharp decrease occurs. The 
linear rise with thruput and pressure 
drop is in sharp contrast to data ob- 
tained on bubble plate columns where 
a range of thruput rates gave the same 
number of theoretical plates. A packed 
column gives maximum efficiency over 
a very narrow range whereas a bubble 
plate column has maximum efficiency 
over a wide range. 

For a time it was felt packed col- 
umns could be operated with 
pressure drop than bubble plate col- 
umns and still get the same number of 
theoretical plates but examination of 
the data of Table 1 will indicate that 
this may or may not be true. For ex- 
ample in the atmospheric column the 
per 


less 


pressure drop was 3.4 mm of Hg 
theoretical plate compared to a bubble 
plate column which would be built to 
give 2.35 mm Hg pressure drop per 
actual plate. If the plate efficiency in 
the bubble plate column were 69 per- 
cent or above it would give equivalent 
or better performance than the packed 
column at the 
The 200-mm column would give equal 
or better performance at efficiencies 
equal to or above 76 percent. Since 
a number of bubble plate columns 
give efficiencies in this range and 
higher, it would be well to examine 
pilot plant data closely before a de- 
cision is made on an installation where 


same pressure drop. 


pressure drop is important. 

Industrial experience has shown 
bubble plate columns are capable of 
handling liquids containing more 
solids than packed columns. In packed 
columns dirt and broken packing 
lodge in the packing and plug the 
column. Broken packing is often trou- 
blesome when polymerizable materials 
are handled because during shutdowns 
polymer forms in the pores of the 
packing and when the column is 
started monomer swells the polymer 
and breaks the packing. 

Packed columns may be assembled 
in a short time at low cost but they 
should be operated in a narrow thruput 
range. Their low inventory makes con 
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Figure 11. Loading velocities, air-water system. 

A: 1%-inch size Berl saddles; B: l-inch Berl 

saddles; C: 1'%-inch Raschig rings; D: 1-inch 
Raschig rings. 


trol difficult. With the void space 
present in packed columns they drain 
readily and small changes in heat 
input allow the liquid to drain from 
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Figure 13. Indication of HETP values. Benzene- 
ethylene-dichloride system 


the packing and dilute the bottoms 
product If they are operated near the 
rate which gives maximum efficiency 
the liquid and vapor rates must be 
well controlled otherwise the column 
will flood 
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@ We doubt very much if you have ever read a booklet on 
Condenser Tubes, quite like this one. 

Plant engineers should find it of unusual interest particu- 
larly with present restrictions on copper and its alloys making 
it more important than ever that every last ounce of use be 
squeezed out of the condenser tubes in their plants. 

This 28-page booklet includes data on various copper alloys, 
photos of cut-away tube sections showing various types of cor- 
rosion encountered in condenser tube service and photomicro- 
graphs showing the grain structure of different kinds of metals 
under varying operating conditions. 

Send for your copy today. Please make request on your firm's 
letterhead. Thank you. Address Department P.R., Revere Cop- 
per and Brass Incorporated, 230 Park Avenue, N. Y. 17, N. Y 
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REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Ba iienere, Md.; Chicago and Clinton, 1/1; Detroit, Mech.: Los Angeles 
and Riverside, Calif; New Bedford. Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 4 


See Revere’s “Meet the Press” on NBC Television Every Sunday 
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| Who's Writing for Petroleum Refiner 


Leon T. Mart 


Cooling Tower Topic 
Handled by Veterans 


ald | Baker, who has been in 
department of 


Kansas 


member ot 


winee ne researcl 

Marley ( 

M since 

ASME C Revising 

lower Test Codes and of the 

Deterioration ( “ant 

Institute 

I Mart, who is 

ley Company, is a member of 
ASRE and ASH&VI 

least six technical 

en them, im_ this 

each 


ym pany Inc., 
1942, is a 


mimittee tor 
mimittee | or 


president of 


men jom 
Tower 
whicl 


levoted the 

last 25 years of his 
velopment of indus 

taker, who has been 

conditioning and 
gineer, bring int 


ckg und rch w 


Melvin Nord Tackles 
Impure Water Problem 


ul 





Donald Boker 


Melvin Nord 


t several technical organiza 

uding AIChE, and author of 

than 40 technical and legal papers, 

is done consulting work in patents, 
cess design and equipment design 

writing and teaching is 

done. His practical ex 

industry amounts to six 

and a part of it was spent work 

diffusion plant design 


But reading, 
t all he has 
perience in the 
years 
ne on gaseous 
tor atomic energy 

Another item will be 
f accomplishments this when his 
Textbook of Engineering Materials” 
will be published At present he is 
working on a book of legal problems for 


added to his list 


fall, 


engineers 


Stripling Tells How 
To Evaluate Crudes 


J. B. Stripling, who is in 
the analytical distillation section of the 
technical department at the Beaumont 
refinery of the Magnolia Petroleum 

1 been interested in 


This in 


charge of 


Company, has long 
the evaluatior f crude oils 
terest usually reveals itself in his writ 
ings Prev sly he collaborated on 
astal Type Crudes for 
1 now in “Crude 

An Improved 
137, he 


an¢ 


n page 

rther 

i tather ot a 1 ne 
er, Francis, the onetime 
student allots his 
\ vd and 


Texas 


s shop oft 


Thomas Wins Award 
From ASTM for Service 
Ray 7 athor of “Thermal 11 


I] 


L. C. Werking 


J. B. Stripling 


Beating Corrosion 
Is Werking’s Topic 


Werking, author ot 
Licks ( rosion,” the 
was born 


Leroy C 
thodic Protection 
interesting article on page 122, 
in Watertown, Conn. After graduating 
from Transylvania ( Lexington, 
Ky B. S. Cum Laude—he continued 
his studies at the University of Ken 
tucky 

[he majority of 
perience has been gained through Union 
Carbide and Carbon Corporation and 
since 1930, its division, National Carbon 
Company. He manager of the 
industrial 1044 
and still 1930 
his mayor been in the 
levelopment, applica 
tion of indus 
trial uses 


llege 


his professional ex 


became 
department n 
>ince 


carbon 
lds that position 
activities have 
specification and 
carbon products in new 
He is married and holds membership 
vith the Electrocl Society and 


AIChI 


emical 


Georgia Group Does 
Packed Columns Study 


wrgia Tech professors, a can- 
Tech 
best 


top- 


Two Ge 
lidate for a Ph.D degree and an ex 
student got together, and in the 
school traditi turned out the 
notch 
} ttect i Surt 
Packed (¢ 
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These LAGONDA seas 


can Ick any coke problem 


: —_ = 

THE LONG-SURFACE SWING-FRAME HEAD 
with plenty of expansion for 
tubes of wide tolerance. 


THE TYPE H-2 HEAD, porticulorly 


good on uneven coke deposits. 


THE TYPE UO HEAD, most widely 
used for its adaptability to average 
coke conditions. 


THE TYPE UHC HEAD, designed 
especially and solely for extremely 
heavy coke. 


THE FAMOUS 1100 SERIES MOTOR, 
whose exceptional 
power requires the 
especially enduring de- 
sign and construction 
common to all the heads 
here illustrated. 


Y-307 
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They're all specialists, these hard-slugging 
‘cutter heads, with a record of countless vic- 
tories over the specific coke conditions for 
which they were developed. These cutter 
heads are tough, and they have to be, for 
behind them is all the coke-smashing drive 
of the famous Lagonda 1100 Series motor, 
with enough power to wreck anything but 
a super-tough cutter head. 

It all comes down to faster tube cleaning, 
equipment failure minimized, and expen- 
sive still time-out cut to the bone. That's 
what you get with Lagonda, 
as refinery men everywhere 
know—from the men who 
handle the cleaners to the men 
who pay their wages. Bulletin 
Y-29 tells why—on request. 


ELLIOTT Company 


Lagonda Division 
SPRINGFIELD, OHIO 


Plants at: JEANNETTE, PA. * RIDGWAY, PA. 
AMPERE, N. J. * SPRINGFIELD, O. * NEWARK, N. J. 


CITIES 


fc 


DISTRICT OFFICES IN PRINCIPAL 


THE 3600 SERIES DUPLEX CUTTER HEAD 


a double or wide expansion type. 
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Brooks Metcalfe D. F. Tver 


Writer Works on 
Workings of People 


W. M. Newton C. O. Summers 


ide line eo] " elping 
erstand themselves and the 


und them can be a fascinatin 


thu le career 


Irving Granet Philip Kass 


and M.S. in clinical at né rial psy 

Granet and Kass Team  fisiony. Supplemented ‘by wtditional 
. . traiming im in engi , his 

On Similar Interest scecition tol Ui 00 three wank aaa 
vears in military service during World 

‘ et P I Ass, J t War II as a clinical psycl gist and 

; personnel consultant with the Neuro 

Psychiatric Section of the Medical Corps 

Later as a civilian he did some private 

consulting and then went with Anderson 
Prichard Oil Corporation as industrial 
1 has held 


rganizations. He is presi 

f the Oklahoma City Personnel 
Association; chairman of the industrial 
relations committee, Oil and Gas Divi- 
sion of the Oklahoma Chamber of Com- 
f the Chamber's 


u 


ining merce: and jairman 

time 1 1 ry Committe 

mak As the | t hobbies and activities 

He 1 rgani ! gh to fill his 

Corps hour ime instructor occasion 

Brooklyt ndu l 
takes pride i 


is hobbies 


lifferer 


Dynamic Benge Back ee Se 
In PR Columns Again *“ tute, he start 
Ii . he sbout 1 bawtess 


as management becomes aware Benge too 
In addition to his speak cation and 


activities, he is president psv¢ logic: 
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precepts 

} 1918 and 
rsonnel research 
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mportance I ne t t, ther ng nd riting < I 
eng suring mt ‘ f Benge Associates, Hu-Management worked as a fel ! 
Mor nm pag  « mal k ngineers f Chicag In 1943 as a re at Carnegie Tech. He is the author of 
lynat et ilt of ure tours under the sponsor numerous guidance and text books and 
f Temple University, the Univer- belongs to various societies. He 


Pennsylvania and Babson Inst wife live in Asheville, N. ¢ 


and his 
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for BIG Selection 
in LP Gas Pyping £gupment 
See the CRANE Line First 


BRASS VALVES 


a" te WORKING PRESSURE: Underwriters’ For producer, distributor, and large user—for 


cn nist - ae eee a every need in L-P Gas handling—Crane is 
where you get the BIG selection of quality 


piping materials. 

You'll have your choice of valves, pipe fit- 
tings, and unions in service approved design, 
in brass, steel and iron. 


With the help of Crane Co.’s accurate service 
recommendations, you'll enjoy maximum 
safety and dependability in L-P Gas piping, 
with low ultimate piping equipment costs. 
With Crane Quality in every item, you'll be 
protected against high maintenance expense. 


See the big selection you get—in your Crane 
Catalog, or talk it over with your local Crane 


Representative. 


Globe and Angle Valves have composition disc with 
easy-to-change slip-on disc connection. 


STEEL VALVES . FITTINGS AND UNIONS 


These valves are 


No. 3611XW—600- specially packed for 
Pound Cast Stee! Gate, yy ’ Propane-Butane 
socket welding ends. .* service. 


Sizes: 2 te 2 in. ie y) 
+ amg No. 33XR—300- r 
r - Pound Cast Steel No. 260&—300- 
Es 


Gate, flanged ends. 4 a oe Pound Malle- 


21 , } able tren 90° 
Sizes: 14 to 24 | : No. 198E—300- eyo No. 1240—2000- 


Pound Malleable sits. 4 106 in. Pound Forged 
tron Female Union. Stee! Socket Weld- 
Sizes: Vs to 4 in. ing Elbow. 


' 


Sizes: Vs to 4 in. 


CRANE VALVES 


General Office: 836 S. Michigan Avenue, Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE + PLUMBING + HEATING 
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| What's Happening in the Industry _| 





: 
Reprint Gem 
: 
Coming Up! 
Because of the unprecedent de 
mand for 1) the Process Section 
and 2) the Sittig article “Cata 


me — — lytic Cracking Techniques in Re 
rr r a eee - >= view,” features of our September 
iF & F i = issue, PerroLeuM REFINER is plan 
sf o o F. : 4 ning to reprint both under a single 
‘ “= 
. = EA eS ., cover 


- So = na This reprint, which will be in 
srs ada | a4 2. £8 Ba A. FPG R two colors and include something 
ome 4 ——" P like 150 pages, will be sold at the 


rate of $1 for the single volume 
= - One company has ordered 1000 
copies of the Sittig article so that 
each of its employes may have a 
Pan American's Third Step copy. Another has ordered 400 
copies le for e% chnical en 
An architect's sketch shows a view of the new combination research laboratory and office aes ap —— 
building for which ground was recently broken at Pan American Refining Corporation's Texas Sond ' eder to 
City, Texas refinery. To be air conditioned and fitted with modern equipment, the building is a Reprint nartnet TROLEU M 
part of the enlargement of the company’s research and development facilities, which also includes Ry : INER 
the construction of o high pressure laboratory building. This enlargement is the third step in an Faeee 
expansion program that got under way at the dedication of the Baltimore automotive laboratory 
in 1947. The next step came with the completion of a new process laboratory in 1950. Completion 


and occupation of the newest facilities is expected in a little more than a year Hydrocarbon and Edeleanu 
Join in Frankfurt Venture 
. Hydrocarbon Researcl 
Record Breaking Attendance Seen Probable York has announced the 
For American Petroleum Institute Sessions 
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Tax Write-Offs Little Affected 
By Plant Dispersal Plan 
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The Mark of Sound Refinery Engineering 


HIS is the mark of McKee engineering. To oil men 

all over the world it means sound process and plant 
design, thorough, efficient engineering and construction. 
It is backed by an organization with the integrity and 
experience, the scope and resources to undertake your 
refinery project and fulfill the promise that McKee Engi- 
neering means assured results. 


DESIGN, ENGINEERING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 





Arthur G. McKee & Company - Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio 
New York Office: 30 Rockefeller Plaza, New York 20, N. Y. @ Washington Office: 
1507 M Street, N. W. Washington, D. C. @ England: The Iron and Steel Division 
of Arthur G. McKee & Company is represented by Head, Wrightson & Company, Ltd 
District Engineering Offices: Union, New Jersey and Tulsa, Oklahoma 





What's Happening Petrochemicals Output Refinery Expansion Is 
Doubling Seen by Egloftt Reportedly Exceeding 1951 


Case Institute Sessions 
To Discuss Pollution Control 


Dr. K. A. Smith Promoted 

To Sinclair Division Director 
Boultbee to Replace Yabroff Sin tories, 1 
As Manager of Shell Research 


J. E. Dyer Named to Board 


= \.L.Ch.I 





Henry Dawes Die 
COVER UP—The Delayed Coking dia Mount Becomes Manager Benry MM ) 
gram below should have appeared at the , 


top of page 149 in the September | Of Socony-Vacuum Aviation 


Process Issue instead of the one printed 

Readers are asked to paste this diagram 

ver the erroneous one in their copy 

The related text on the opposite page 
the Process Issue is correct 
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DELAYED COKING 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


CopPER ALLOY BULLETIN 








Sonase 
idgep rt” MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—1IN CANADA: NORANDA COPPER AND BRASS LIMITED MONTREAL 








Figure 1 


Barbadoes Island Power Output 
Increased 275% 


Generating enough power to supply 
the electrical needs of more than 500,- 
000 families, the 
Barbadoes Station of the Philadelphia 
Electric & Power Company is an out- 


recently expanded 


standing example of a modern, efficient 
power plant 

Located on historic Barbadoes Island 
in the Schuylkill River between Nor- 
ristown and Bridgeport, Pennsylvania, 
the station originally had a capacity of 
48,000 KW. In 1949 
generators were placed in service, each 
with an effective rating of 66,000 KW 
The present capacity of the four oper- 
ating units is 180,000 KW, which is 
used to supply the northwestern por- 
tion of Philadelphia Electric's territory 


two new turbo- 


Unit Arrangement for 
Reliable Performance 
For the operation of the installa- 
tions, a modified unit arrangement was 
adopted for simplicity and reliability 
The turbo-generators, feedwater sys- 
tems, main steam systems, draft and 
dust collector systems are kept sepa- 
rate, thus preventing any possible diffi- 
culty in one unit from affecting the 
operation of the other. The principal 
diversions from the unit arrangement 
are circulating water tunnels, cooling 
water system, stack and an auxiliary 
steam system. 


Barbadoes Island Station of Philadelphia Electric & Power Company 


Efficient Use of Bleed Steam 

The heat balance diagram for one 
of the two identical units is shown in 
Figure 2. The economical use of bleed 
steam for producing feedwater tem 
peratures suitable for the boiler design 
is apparent in this diagram 


Both main condensers are radial 
flow, two-pass, non-divided water-box 
type with 37,500 square feet of effec- 
tive surface. Each condenses 375,000 
pounds of steam per hour at 1 inch Hg 
absolute pressure when supplied with 
40,000 gpm cooling water at 50° F. 


There are a total of 7,450 Admiralty 
tubes in the These tubes 
are 18BWG, 7% inch in diameter, with 
a wall thickness of .049 inches. The 
expected life of the tubes is from 15 


condenser 


to 20 years, based on the previous per- 
formance of other tubes of the same 
alloy with Schuylkill River water. 


water vapor at 70° F. The drain coolers 
are horizontal, two-pass units, each 
designed to heat 555,000 pounds of 
concentrate an hour. , 


All five feedwater heaters, in each 
system, are of the vertical, channel end 
up, four-pass, straight condensing type, 
designed to handle the same amount 
of concentrate per hour as the drain 
cooler. The operating water pressure 
through the tubes is 600 psig, although 
they are capable of handling 725 psig. 
The table in Figure 3 shows the num- 
ber, dimensions and alloy of the tubes 
used in each of the heaters. 


Figure 2. Heat balance diagram of one of the two 
identical units recently installed at 
Barbadoes Station 





BARBADOES STATION 
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Bridgeport Corrosion Laboratory 


Changing operating conditions, new 
designs in equipment, and improve- 
ments in efficiency of power production 
call for alloys with special properties. 
Bridgeport’s Corrosion Laboratory will 
be glad to work with designers, build- 
ers, and operators of power plants to 
help select the copper-base alloys 
which will give the most dependable 
service. Contact the nearest Bridge- 
port branch office for your condenser 


and heat exchanger tube requirements. 
8759) 





The air ejector for 
each unit is equipped 
with two banks of two- 


ITEM 
Drain Cooler 
21 Heater 
22 Heater 
23 Heater 
24 Heater 


=5 Heater 


stage ejectors mounted 
on an inter and after 
condenser. They are 
designed for use with 
400 psig motive steam 





NO. OF 


SIZE 

BES (dia.) 
460 16 
798 x 16 
820 16 162” 
820 16 156” 
820 Y 16 174” 
820 “ 18 199” 


LENGTH ALLOY 
Admiralty 


Admiralty 


GAGE 
216” 
180” 
Admiralty 
Admiralty 
Admiralty 
70-30 Cupro- 


Nickel 








to remove 8 cfm of 
free air and associated 
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Figure 3. Sizes and alloys of condenser tubing used in drain 


coolers and feedwater heaters. 





Aasantiog the NEW oes etnies 


OIIC Predicts Big Things 


Indications a1 the fift 


WHO'S MEETING WHERE 


1 af aa ou Progress Week 
8 to 2 - Texas Mid-Continent Ot! and Gas 
Association, Thirty-Third Annual 
nee Hotel Texas, Ft. Worth, 


Wester rm 5 Petrefoun: Refiners Asso., 
Redional Meeting, Garrett Hotel, 
El Dorado. Ark. 

National Gasoline Association of 
America, Southern Regional 
Meeting, The Blackstone Hotel, 
Tyler, Texas 

National Safety Council, National 
Safety Congress and Exposition, 
Chicago, Conrad Hilton Hotel. 

Independent Petroleum Ssso. of 
America, Annual Meeting, 
Mayo Hotel, Tulsa, Okla. 

American Oi! Chemists’ Society (Fall 

, Netherland Plaza, 


National Safety Council (40th National 
Safety Con¢ress and Exposition), 
Conrad Hilton Hotel, Chicago 
Oklahoma Utilities Association 
Electric Light and Power Division, 
Western District, Lawton, Okla. 
American Inst. of Mining and 
Metallurgical Engineers (‘Petro- 
leum Branch—West Coast Fall 
Meeting’, Statler Hotel 
RIGID also makes Los Angeles 
Independent Petroleum Assn. of 
No.2 extra-long-toper America, (Annual Meeting), The 
. Skirvin, Oklahoma City, Okla. 
PPS roamer — reams Oklahoma Utilities Association, 
ently burr, won't harm Electric Light and Power Division, 
: Eastern District, Lawton, Okla. 
pipe or conduit. Natural Gasoline Association of 
America, Regional, Blackstone 
Hotel, Tyler, Texas 





AGA Annual, Atlantic City 


N Ww 4 t my ee 
- American Petroleum Institute 
Division of Refining, Committee 


on Analytical Research,) The 


e Rice, Houston 
e new t am ira Society of Automotive Engineers 
National Diesel Engine Meeting), 
Chase Hotel, St. Louis. Mo. 
Rocky Mountain Oi! and Gas Assn. 
Annual Meeting), Cosmopolitan 


* Reams pipe fast, easily and cleanly. Ssetel, Denver, Cele. 


* Makes quick work of enlarging conduit box outlets—cuts 
. . Society of Automotive Engineers 
holes in sheet metal, smoothly, no chatter. Reams soil pipe. National Fuels and Lubricants 
. Meeting), Mayo Hotel, Tulsa, 
a r . . Ox! 
Special design blades feed into metal at lightest pressure, 3 | Ol! Industry Information Committee, 
~ siea eure Conrad Hilton Hotel, Chicago 
cut it like wax. 3 | API Annual, Chicago, Conrad Hilton 
* T . 1 Hotel and Palmer House. 
pics 2 =3 ; ¢ =I 3 - Oil Industry TBA Group (Annual 
ypic : Rigarp tested design, fine craftsmanship and Sieeting. The Park Plara. and 
naterials —e ¢ . reas : Chase Hotels, St. Louis. Mo. 
materials —extra long service for your money. Western Region et the Mathenal 
Assn. of Corrosion Engineers 


ot Buy the new 2-Ss spir: al at your Supply House. Second Annual Conference , 
Biltmore Hotel, Los Angeles 


Reamer unit sold separately —fits your Rtt2at© OOR threader handle , American Society of Mechanical 


Engineers ‘Annual Meeting). 
THE RIDGE TOOL COMPANY « ELYRIA, OHIO 


Hotel Statler. New York. 


New Mexico Oil and Gas Assn. (Annual 
Meeting), Alvarado Hotel, 
Albuquerque, N. M 
er - 20th National Exposition of Power and 
Ea " Mechanical Engineering, Grand 
Central Palace, New Yor 
Natural Gasoline Asso. of America, 
Panhandle-Plains Regional Meet- 
a ‘ ing, Herring Hotel, Amarillo, 


Texas. 
AIChE, Annual, Cleveland, Hotels 
. e Cleveland and Carter 
- . National Petroleum Council (Fourth 
Work-Saver Pi rol =m (ene) C Quarterly Mestina), Deportment 
Washington, D.C. 


Auditorium, 


. ar ll 
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Patolid let © 


PIPE FITTINGS === 


metallurgically 
sound for 


maximum service 


Sound metallurgy... the result 
of unsurpassed facilities and 
advanced laboratory controls... 
provides the maximum of de- 
pendability in Ladish Controlled 
Quality fittings. Every phase of 
metal quality ... composition, 
structure and physical properties 
-+.is continuously safeguarded— 
and certified proof of metallurgi- 
cal integrity is available to users 


of Ladish fittings. 





THE COMPLETE ( onmlecticd Laake fe FITTINGS LINE 
PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY 


| Ey) DD GS) s Gat OO): 


CUDAHY, WISCONSIN 
MILWAUKEE SuBURE 
es New York © Buffalo © Pittsburgh © Philodelphia © Cleveland @ Chicago © St. Paul 
ovis @ Atlanta © Houston @ Tuo © Los Angeles © Havene © Toronto © Mexico City 


ChENoS>.2:07.8086 CA 











EXCHANGERS 


At the Diamond M-Sharon Ridge gas processing plant in Seurry 
County. West Texas, most of the heat from gas compressed in 
res is dissipated directly to the air in the SOLO-AIRI 

ts shown above. Other SOLO-AIRE units are employed in this 

or oil cooling. acid gas condensing. still overhead con 
densing propane ind butane condensing, and jac ket water cooling 
In this and many other plants in water-scarce West Texas, Hudson 
SOLO-AIRE units have established their reputation for depend 


ible. trouble-free operation 


Bulletins on HUDSON 
TOP PERFORMANCE 


cooling equipment 
Some Spee requeds, ENGINEERING CORPORATION 


FAIRVIEW STATION © HOUSTON, TEXAS 








What's Happening | 


Industry Information Committee, 
merican Petroleum Institute, whicl 
nsors the event 

During the seven-day period Oil 

Week will be observed (Oc 

12-18), great numbers of oil men 

ike first-hand reports to thei 

I tres r participate in 

linner meetings, rallies, 

1 television shows and 
events 

ll be talked about 

ring the week, 

This eryptic 

gress that has 

quality alone 

that two gal 

vides the 

rey as three 


years <« 


OIIC Elects Officers; 
S. K. Smith Named Chairman 


Stanton K. Smith, president of Smith 
Oil & Refining Company, has been 
elected national chairman of the Oil In- 
dustry Information 
Committee, American 
Petroleum Institute, 
succeeding Charles Z 
Hardwick, vice presi- 
dent of The Ohio Oil 
Company 

Smith was clected 
to the chairmanship 
it a meeting of the 
Committee in Chi- 
cago, and will take 
office on January l, 

1953 

Philit ( Hun 
phrey, manager 
public relations, 
exas Company, New York, and William 

Finnegan, Jr., assistant to the presi- 
dent, Humble Oil & Refining Company, 
Houston, were re-elected vice chairmen 

hairmen named were 

ident of Fleet Wing 

Ohio, and ¢ 

f public rela 

nion Oil Com 
Angeles 

oken, N. J. was 


e sixth conse< 


Nelson Becomes President 
aa Loke Superior Refining 


cement was recently made of 
of Edwin F. Nelson as pres 
neral manager of the Lake 
Refining Company, Superior 
nsin. The board of directors meet 
g ch Nelson was elected also 
lected H. J. Underhill, vice president, 
\. Crawtord, secretary and =Lesl 
rasuret 
any years Nelson has taken 
the problems of petr« 
ilarly — to the ! 
applicatic of refining 
wv the production of impre 
His knowledge sh« 
in the management 


* rehinery 


Standard (Indiana) Appoints 
A. A. Harban as Group Leader 


A. Harban has been appointed 
ip leader in the chemical products 
ision at the Whiting, Ind., researcl 





Modern engineering demands precise standards 


of heat insulation performance. Pabco Precision 


Molded 85% Magnesia combines the time-tested 


superiority of Magnesia with precision molding to 


give you a light weight insulation manufactured to 


APPROVED 
ENGINEERING 
SERVICE 


Simpler and easier to apply! 


Easier to lift, cut and score 
Simpler to imbed tie wires 
flush in the surface, too! 


THE DEPENDABLE STANDARD 


very close tolerances 


LIGHT WEIGHT 


Pabco Precision Molded 85% Mag 
nesia weighs just 11 Ibs. per cubic 
foot. In addition to its light weight, 
it also brings many timely advan 
tages, including easy application 
and greater rind strength. 


CLOSE TOLERANCES 


Pabco’s plus tolerance is only 2 /b 
per cubic foot! This means an amaz 
ing degree of control over such 
factors as Weight and Thermal con 
ductivity. Other controlled factors 
include size, thickness and uniform 
fibre distribution. 


Precision pipe fit! Both pipe cover 
ings and blocks are molded to exact 
final size and thickness, not molded 
oversize and then “milled” to size 


MODERNIZED’ 


PABCO PRODUCTS INC. 


Son Froncisco 19 


La Pitie Sale), Melk Ab ile), | 
New York 16 


Manufacturers of Heat insulation 


Since 1920 


PABCO ENGINEERING SERVICE UNITS IN ALL PRINCIPAL CITIES 
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MEASURE THESE VALUES 
WHEN YOU BUY METERS 


Accuracy -Capacity-Compacines 


Industrial buyers rate R-C Positive Displacement Meters “tops” 
in these basic essentials. 

Accuracy — Not affected by pressure, wide variations in loads or 
other variables. Simple design, with no vanes, valves or small parts, 


results in maintained accuracy over long years of operation. 


Capacity —from 1.000 cfh to 1,000,000 cfh in one unit, to meet 
practically any industrial metering requirements. Ample ability 
to absorb overloads 
Compactness—foot for foot of capacity, R-C Meters are the 
<mallest made for industrial use. Can be “tucked away” in rela- 
tively small space without loss of valuable production area. 
lhese values have long been proved by large and small industrial 
plants and publie utilities. More R-C Meters are used by gas pro- 
lueing plants, for their own manufacturing and for commercial 
istomers, than any other make. For details on sizes and con- 
truetion, ask for Bulletin 40-B-14. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


524 Crescent Avenue, Connersville, Indiana 


iT 


Three large R-C Meters in 
yee utility plant. Unit in 
ft weground has capacity of 
1 000,000 cfh. 


ONE OF THE DRESSER INDUSTRIES 


[ What's Happening 


laboratory 
(Indiana) 
Dr. Harban joined Standard in 1948 as 
iy.i 
i 


a chemist. He did his undergraduate and 


graduate work at Purdue University 


Five Professors Scheduled 
For Humble Science Lectures 


Humble Oil and Refining Company's 
seventh annual series of lectures m sci 
ence, which will be held at the com- 
pany’s Baytown, Texas, refinery, will in 
clude five professors from schools well 
scattered geographically 

Dr. Henry Eyring, professor and dean 

f the Graduate School, University of 
Utah, will lead off in November with a 
course on kinetics and catalysis. He will 
be followed by Dr. Josenh O. Hirsch 

ld j } } 


; 1 prot ' th 
r r yrotesso 


i ane rector of the 
Naval Research Laboratory, University 
f Wisconsin, in January. Dr. Hirscl 
felder will speak n transport properties 
i fluids 

In Marcel 1953, Dr. Fre 
Bordwell, assistant profess 
try, Northwestern U1 
luct a course 1 
sulfur and nitr 
Joseph C. Elgin, 
lean of the sch 
ton University 
extraction on 

ylsom, divisi Nh ¢ 

g, University « 

1 course in fluid rt 

Each of the « 
proximately tw 
issignment tor 


ble’s technical st 


R. J. Painter, R. E. Hess 
Elected to ASTM Positions 
lhe American Society for 

Materials I s | ce 


Rober 


Tetraethy!l Lead Authority 


Retires from Du Pont 


F_ 1. du Pont Net 








One DEMPSTER-DUMPSTER Serves Scores 
of Containers fi - . All Designs. . . All Sizes. . 


Handling Materials of Almost Every 
Description at the Lowest Possible Cost! 








One Dempster-Dumpster mounted on one of your trucks serves 
any required number of big detachable Dempster-Dumpster Con- 
tainers spotted at convenient materials accumulation points inside 
and outside your buildings. The capacity of these containers range 
up to four times greater than the average dump truck body. They 
are built in a wide variety of designs best suited to the materials 
handled—be they solid, liquid or dust . . . trash or rubbish . . . 
bulky light or heavy. The truck-mounted Dempster-Dumpster, 
with only one man, the driver, picks up one pre-loaded container 
after another, hauls it to destination where materials are dumped or 
load set down intact. The Dempster-Dumpster may handle raw 
materials on one haul, liquids on another, trash and rubbish on 
another, et It’s like having one truck with 15, 25, 65 or 100 


different bodies. 


This is the Dempster-Dumpster System—the modern method of 
bulk materials handling. It is saving thousands of dollars annually 
for hundreds of plants in every type of industry because it: 
Eliminates 3 to 5 conventional trucks and crews—reducing cost 
of truck equipment and operation accordingly. . . Eliminates stand- 
ing idle time of trucks and crews. . . Eliminates re-handling of ma- 


terials. . . Increases efficiency, sanitation and good housekeeping. 


The Dempster-Dumpster System is, without question, the most 
efficient method of materials handling by truck ever devised! More WHEN A CONTAINER is full, the 


efficient and lower cost materials handling in your plant may be Dempster-Dumpster picks it up, hauls 
J it to destination and dumps the 


simply a matter of getting the minds of your engineers and ours auiiectsts uc tale tis tech Giemnink 


together. Write us now. The Dempster-Dumpster System is manu- tact. These three simple operations, 
factured exclusively by Dempster Brothers, Inc. shown above, are hydraulically con- 
trolled by driver in truck cab. 


DEMPSTER BROTHERS, 5102 Dempster Bldg., Knoxville 17, Tennessee 
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SIDE ENTERING MIXER 


ternational’ rype nu 
































Wins fast acceptance! Users say it 
meets all requirements. Costs less 
to buy and Fully Guaranteed! 


Here is a mixer that has no cast parts, being of all-welded construc- 
tion, including the stuffing box,—nothing to break or get out of order. 
And due to its strong, simple construction it is replacing many com- 
plicated, and higher priced units. It is recommended for the most 
efficient, rapid and economical blending of gasoline, gasoline Ethyl 
mixing, lubricating and fuel oil blending as well as by-products. 
Indispensable in cycling operations and pipe line work—uniformity 
in charging stock—a natural for research, laboratory and pilot plants. 


12 SIZES— FROM '/2 TO 25 H.P. 

This unit has two ball bearings, and a front single lantern bearing on 
the shaft, thus giving three bearing supports to the overhung pro- 
peller shaft. Quick access to the front ball bearing and the stuffing 
box gland is obtained by opening the hinged cover door on top. Re- 
packed from outside without tank leakage. . achieved by the same 
positive arrangement as our other models. 

If you have a mixing problem, we invite you to write us for Catalogs 
and any special Engineering information you may need. There is no 
obligation of course. 


FOR DEPENDABLE MIXING EQUIPMENT 


INTERNATIONAL ENGINEERING, INC. 
NEW YORK oy:\ Mtoe], meme). ile) CHICAGO 


15 PARK ROW 407 S. DEARBORN 
WORTH 2-2580 WABASH 2-0733 


[ What's Happening 


Works. He is credited with ironing « 
many of the early production difficulties 
involved in the manufacture of tetraethyl 


lead 


Filtrol Appoints Ewing 

As Research Director 
Announcement has beer 

appomtment ot . 

tor of the re« 

parti € 

trol Corporati 

replace Rober 

cor whe 


trative iss 


nt of 


ed t 


(;ustave 
manager of tl 
facturing and 
cal departments 

Dr. Ewing has been 
active in the research 
field for the past 
years, during which 


| time he has served as 


research chemist for 


| the Union Oil Con 


pany of California, chief 

Aero-let Corporation, special 
I 

to the chef t Ordnance 


ment, aml in many ther executiy 


} thons 


Corrosion Engineers Plan 
Second Annual Conference 
[The western region f the Nat 


Association o 


luled 


both suppl 
Housing is 
advance regi 
through W M 
chairn at and 


trat 
egistra 


Hooker Transfers 
Kischitz and Wilkenfeld 


Alexander D. Kischit luate 
ist from the University of 
shire, has been placed ir 
researc! tecl t 
Hooker El 
Jerome Wil 
ime graduate 
York, has beer 


rocess stu 


Octane Rating Hikes Near 
Limit Says Gulf Researcher 


The octane race is over, according t 
R. J. S. Pigott, director of the engineer 


| ing division of Gulf Research and De 


velopment. At the seventh annual petri 
leum conference of the American Society 
of Mechanical Engineers, Pigott, who is 
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Experienced 


Offers an 
extensive 
line of 
oxygenated 


solvents and 
chemicals 


: 
: 
: 


The solvents and chemicals sold under the ENJAY* 
Oval Trade-Mark are outstanding for high qualit 
and dependability. Every day more industries ar 
calling on the long experience of the Enjay Company 

..making greater use of the diversified line of 
solvents and chemicals marketed by Enjay to ins 
crease product quality. 


Reliable 


ENJAY markets this wide range 


of industrial chemicals: 


* Petrohol 91 (Isopropy! Alcohol) 
Petroho! 95 (isopropyl Alcohol) 
Petrohol 99 (Isopropyl Alcohol) 
Secondary Buty! Alcohol 
Isoocty! Alcohol 
lsopropy! Acetate 
Secondary Buty! Acetate 
Acetone 
Methyl Ethy! Ketone 
Ethy! Ether 
lsopropy! Ether 
Diisobutylene 


Polypropylenes 
Butadiene 
lsoprene 
Dicyclopentadiene 
Aromatic Tors 
Paratone 
Porapoid 

Poratac 

Paranox 
Paraflow 
Vistanex 
Naphthenic Acids 


A.Gulf Publishing Company Publication 


Diversified 


ENJAY products are marketed in bulk or in 
quantities to fit your requirements. 


ENJAY COMPANY, INC., 15 West 51st St., New York 19, N. Ye 
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DEAN BROTHERS PUMPS /NC. o_o 
Type R2R Centrifugal Process Pumps "There fe 0 Mauls te genie 


value, even with catalytic cracki 
limit has been al t reached ar 
dications are presently that we will 
no turther major nereases m 
rating 

He earlier had qualified his statement 
by saying, “Unless someone develops et 
tirely new refining processes not n 


known.’ 


Symposium Will Feature 
3X6 R2RSM "4691 AIChE Sectional Meeting 


Type R3R Precess Pump The seventh annual technical meeting 


of the South Texas Section AIChE will 
be held October 24 at the Rice Hotel, 
Houston. In the morning there will be 
a Symposium on tracthonating trays as 
well as a student meeting. In the after 

on a general meeting will run concur 
rently to a symposium on the productior 
and purification of aromatics 

rhe fractionating tray symposium will 


include papers on bubble-cap trays, per 
No. 01580 8 fost hen Teskensid trax and fas 
LE eee | kade trays. The afternoon symposiut 
will include papers on the Arosorb pr 
' 1 


ess and the Shell tri ve distill: 








Type R2R Process Pump process. Other paper n the 
DISASSEMBLY: The Type R2R process OPERATING RANGE: Type R2R. Heavy jects of acetylene from hydrocarbons, 
pumpe can be disassembled without dis- duty process pumps are available in application of radi isotopes to chemica 
connecting the suction and discharge pip- eighteen different sizes, enabling our engi- nemeeri | j vul 
ing. By first removing the spacer from the neers to furnish units specially designed ta Fn ee coil at 
spacer type coupling, and unbolting the and constructed for the particular work . » . - . « 
casing from the cradle the entire cradle be performed ' vent I ! u cock 
and complete rotating element can be re acities: 50 to 2000 Gallons per minute. tail ty nd har ‘ lr Kirk 
moved without disturbing the suction and ‘ Up to 400°. Speeds: 900 RPM to , . 
discharge piping 4000 RPM 


cess 


Chemice Wis 
BUILDERS OF OUTSTANDING PUMPS Sh ye 
SINCE 1869 a lat ol 
CENTRIFUGAL and RECIPROCATING PUMPS 
Major Role to Be Played in 
Jet Fuel by Small Refiners 
Small refiner ere canentl , 


3510 get int ! 
Horizontal, Single Style, Double Tae Ww 
Acting, Piston Type, Close Clear- + 1 . 
ance Pump. Designed to handle new mulitar 


em sacs olatile liquids \ pre lict 


Close Coupled Centrifugal Pump 
sympos 
of tl 


3833 


Horizontai, Luplez, Double Acting, 
Bide Pot, Piston Type, Ol! Bath 
Power Pump 


4043 AA 


Pedestal Mounted Centrifugal 
Pump 


14 Attend Stanolind School 
To Study Process Engineering 


Double Pedestal Bearing Centrif Durawie Duplex Packed Piston Pat \ t] 
ugal Pump tern Steam Pump, Side Pot Type 


4728 3556 


ee-week <« rse cess 
gineering was recently 
Okla., under the spons 


- lind Oil and Gas Company. | 
ESTABLISHED [869 gineers, representing 11 Star 


DEAN BROTHERS PUMPS /NC. § | Sted stim pian 


nery al r ‘ 


} 


/NDIANAPOL/S /NWD. X So a 


4 ocess engineering 

32] W TENTH $7. _ operation. Some ot the 

, re Heat and Materi: 

Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS rocess Equipment de 

istics of vdrocarbons 

Representatives in Principal Cities eg ee n a d Distillation” 
lames | Pp lock semor 
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Efficient, proved 
Chemico processes for 


Naste Acid Recovery 


from Spent Alkylation Acid 


In this economical Chemico process, spent 
alkylation acid is sprayed into a furnace 
maintained at a high heat with auxiliary burners. 
Sulfur or hydrogen sulfide may be used as 

fuel thereby producing SO, gas for the 
production of make-up acid. 

A limited amount of other liquid acid sludges, 
high in hydrocarbon content, may also be added 
to the spent alkylation acid, thus providing 

fuel as well as additional acid production. The 
hydrocarbons are completely consumed and 

the acid is broken down into its components— 
sulfur dioxide, oxygen and water. After the 
water is removed, the gas is processed to fresh 
acid of 98% strength in a standard Chemico 








contact sulfuric acid unit. 


from Refinery Sludge 


This proved and practical process offers three 
important advantages, (1) The purified SO, gas 
provides a product acid that is free of carbon 
contamination. (2) The resulting H,SO, may 
be 98% or any higher strength regardless of 
the initial strength of the sludge. (3) Sludges 
that cannot be processed by other methods may 
be satisfactorily used in this system. 

As shown in the diagram, unseparated acid 
sludge is continuously decomposed in a closed, 








fumeless system into a strong SO. gas and 

a dry granular coke of value as a byproduct fuel. You can profitably produce much needed sulfuric acid, 

After passing through a simple purification if you have either of these waste acids in commercial 

system, the SO, gas is converted into H2SO,4 quantities. Chemico will design and construct the com- 

in a standard Chemico contact acid plant. plete plant . . . deliver it in smooth-running operation 
on a performance-guaranteed basis. For specific recom- 
mendations, write us describing your problem fully. 


CHEMICAL CONSTRUCTION CORPORATION 
A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22, N. Y. 


CABLES: CHEMICONST, NEW YORK Chemico plants are 
TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD., LONDON « CHEMICAL CONSTRUCTION profitable investments 
(INTER-AMERICAN) LTD., TORONTO . SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG 
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Here, teamed up under the Metal Goods Corporation 


banner, 


are gathered the greatest names in fittings. 


You'll recognize them at a glance as leaders in their field 


METAL GOODS CORPORATION STOCKS FITTINGS FOR TUBE AND PIPE OF 
EVERY TYPE...IN NON-FERROUS, STAINLESS AND HIGH NICKEL ALLOYS 


If you are in need of tube fittings for low, high pres- 
gure, or hydraulic lines—or if you have a fitting prob- 
fem where vibration or corrosive action is involved 

Metal Goods Corporation can give you immedi- 
ate delivery on tube fittings in stainless, aluminum, 
If you have a pipe fitting problem 
in welding or screw types—or need flange or socket 
fittings or valves, Metal Goods Corporation can fur- 


brass and steel 


nish them in aluminum, monel, nickel, inconel, 
stainless and brass. 

Your Metal Goods Corporation representative is 
well qualified to help you in selecting the fitting that 
will give you the most dependable service at the 
lowest cost. If you want his technical assistance, call 
or write your nearest Metal Goods Corporation ware- 
house or sales service office. You will get prompt and 
courteous attention. 





Please call, wire, or write the following Metal Goods Corporation representative nearest you. 





OFFICES 
AND WAREHOUSES 
St. Lewis 15, Missouri 


5239 Brown Avenve 
Nelson \ Hower 


Phone, GOodfellow 1234 


Kensas City 16, Mo 
1300 Burlington 
Frank D. Hogon 


Phone: NOrclay 3516 


i 


if 





Tulse 3, Oklchome Dollies 9, Texas 
302 North Boston 62 
Scott J. Harrison Sem D. Hodgdon 

Phone: 4.1175 Phone. Elmhurst 3271 


Houston 3, Texas New Orleans 12, le 
711 Milby Street 432 Julie Street 
Horris T. Gregg Corl T. Wedemeyer 
Phone: CEntral 8881 Phone, CAnol 7373 
Denver 2 Colorede 

2425 Wolnut Street 

Neal Dehn 

Phone: ACome 5891 


|! Cedor Springs Rd. SALES SERVICE 
OFFICES 


Wichite, Kenses 
2200 East Central 
Ray Noller 

Phone: 7-8921 


Decatur, Hlinois 
1305 West Sunset 
Artie W. Tempel 
Phone: 68-1314 


4419 Mimoso Street 
Paul P. Vidovic 
Phone: 4-4738 


Jackson, Mississippi Indianapolis 2, Ind 


78! Raymond Rood 


George E. Akerberg Horry l. Newton 


Phone: 5-271! 


Phone: Lincoln 4980 


GENERAL 


1333 N. Pennsylvania 


OFFICES: ST. 


is, Tennessee 
713 Columbion Mutal 
Tower Bidg 
Robert W. Downs 
Phone: 5-872! 


Beton Rouge, Lovisione Omohe, Nebraska 


3515 No. 67th Avenve 
Cc. M. Cooley 

Phone: Walnut 1112 
Beaumont, Texas 

238 Bowie Bidg 

lee T. Dodson 

Phone, 4.7536, 4-7537 


tous 


Petrol 


Fort Worth, Texes 
3821 Carolyn 

John M. Turbitt 
Phone: FOrtune 4369 


Sen Antonio, Texes 
2012 Alamo Natl. Bidg 
Roy D. Bagaley 

Phone: GArfield 316! 
Devenport, lowe 

924 State Street 
Robert L. Thorp 

Phone: 2-3156 


15, MISSOURI 


um Kefiner 





What's Happening | 


gineer who has been with Stanolind 
since 1946, was in charge of instruction 
at the school which is the second Stano- 
lind has conducted in process engmeer- 
ing. Instructors were drawn from the 
plant engineering group and the process 
division of the company’s research lab- 
yratory 

Attending the school were: C. B. Bur- 
leson, Sundown, Texas; J. D. Cranor, 
Ulysses, Kan.; B. C. Edwards, Midwest, 
Wyo.; G. H. Ellinger, Andrews, Texas; 
S. L. Forrestet, Vivian, La; J. 7 
Hearne, Vivian, La.; F. K. Kennedy III, 
Alvin, Texas; J. R. Malin, Elk Basin, 
Wy R. Z. Mason, Levelland, Texas; 
R. F. May, Pettus, Texas; J. | Mc 
Collum, Tulsa; W. L. Richards, Odessa, 
Texas; H. T. Shirley, Andrews, Texas; 


and K. H. West, Jennings, La ft) 
Caltex Announces Appointments 
Of Four to New Executive Posts 


Appointments to four executive posts 
in Australia and the Philippines have 





Parker Miller 


been announced by the Caltex Group 

4. J. Herron has been appointed. gen- 
eral manager of Australian Oil Refining 
Pty., Ltd. in charge of operations of 
the new company. R. W. Parker has 


been appointed project manager in WITH THESE MAXIMUM ADVANTAGES 


charge of all phases of design, field 
construction and other activities related 
to the erection of the company’s refin one-man control 
ery at Kurnell, Australia . ili ° 
. ity th 
W. G. Miller has been appointed operation stabi ty rough 360 
project manager in charge of all phases close quarter maneuverability 
of field construction, field designs and 
other activities related to the erection fast travel—either direction 
of the refinery of Caltex (Philippines), 
Inc. L. D. Josephson has been selected 
for the post of refinery manager of Cal 
tex (Philippines), I: 


Synthetic Fuels Years Away Adaptable for all 
Research Head Tells AAA makes of cranes from 
In the opinion of Joseph K. Roberts, 5 to 50-ton capacity. 
general manager of research and develop 
ment for Standard Oil Company (Indi ; 
le, « 1 tar sands w ill be RS, Write for additional information. 


ears trom 


aa, ma. © 
© Motorists” at CRANE CARRIERS 
te bile Ass . ree 

ochiathen ; : ? 

and more petro 

found but indi- 

easing demand —_—_ 


] 
zation \ rl 
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POWERED 
2s. 


3/8, 1/2 end 5/8 yd. 6 to 12 ton 5/8 te 11/4 yd 10 te 30 ten 


MANUFACTURED BY SIX WHEELS, INC. - LOS ANGELES 54, CALIF. 
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TANK SETTLES... 


PIPE WALKS... BREAK AVOIDED WITH PENFLEX 


Tank settlement . . . thermal expansion and con- 
traction caused misalignment of pipe and the 
consequent breakage of rigid pipe connections on 
large oil storage tanks. Oil and gasoline was lost 

. a fire hazard was ever present. The answer 
was offered by Penflex engineers 

Today, this large New England storage center 
has no trouble with pipe breakage. A length of 

’ LD., four-wall interlocked specially packed 
Penflex tubing was installed with tight-packed 
flanges. No amount of settling of the tank or ther- 
mal expansion causes breakage of connections 


Pennsylvania Flexible Metallic Tubing Company, Inc., 


The easy flexing Penflex “walks” with the tank 

. . yet maintains a tight leak-proof connection 
at all times. Leakage has been eliminated .. . fire 
hazard reduced. 

Let Penflex engineers help you on flexible tub- 
ing application problems. Penflex manufacturers a 
complete line of four wall, interlocking and seam- 
less welded corrugated flexible tubing . . . metallic 
hose, tubing or couplings from %” I.D. and up 

automatic barrel fillers, pneumatic rivet 
passers, accessories and fittings. Write for folder 
“Flexineering,” a valuable production aid. 


7207 Powers Lane, Phila. 42, Pa. 


Branch Sales Offices: Boston + New York + Chicago + Houston + Cleveland + Los Angeles 


HEART OF 


DUSTRY’S LIFE LINES 
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[ What's Happening |] 


premium gasoline as opposed to regular, 
he said if a motor doesn’t knock using 
regular, there’s no point im buying a 
more expe nsive grade 


Stockdale Promoted to Post 
At New Standard Refinery 


The Standard Oil Company (Indiana) 
as announced that Thomas E. Stock 
lale, general superintendent of the com 
pany’s Wood River, IIL refiaery, has 
been promoted to manager of the new 
refinery which Standard plans to build 
at Mandan, N. D 

Ford H. Blunck, manager of Stand- 
ard’s projects, capital expenditures and 
miscellaneous contracts division, suc- 
ceeds Stockdale at the Illinois plant. 

Stockdale joined Standard in 1923 as 
a designer and draftsman at its Whiting, 
Ind. refinery, later serving as depart- 
ment foreman of the paraffine and heavy 
oils division. In 1931 he became assistant 
superintendent of the heavy oil depart- 
ment and in 1942 assumed duties as su 
perintendent of the Wood River refinery 
Blunck has been with Standard since 
1936. He served as a chemist in the re- 
search department at Whiting until 1940, 
when he became a group leader in tech- 
nical service. He became superintendent 
f the projects division at Whiting in 
1950 and in 1951 was advanced to the 

ysition he held prior to the recent 


transter 


High Fringe Benefits In 
Oil Refining Are Reported 


Fringe benefits paid employes in th 
il refining industry averaged $975 in 
1951, in addition to regular payroll costs, 
according ft a survey by the l » 
tf Commerce Che report 

! f OP tea Basas 


Chamber 
ed ries 


average 
vas $644 
that the 
g represented 22 
l pa ll and came out t 
46.4 cents per payroll 
vealed that fringe 
ita e high and are 
teadil 


Koppers “Loans” Keeling 
To NPA Chemical Division 


Keeling, Jr., assistant v 


Lynde to Take OIIC Post 
As District Representative 
W. T. Lynde has been appointed as 
1 listr representative tor the Gulf 
he Oil Industry 
American 
succeed 
listrict, whic 


a. Miss., Ala 


...with readable 


Weston 


ALL-METAL 


Ge GGle 


Large, readable scales . . . durable, all-metal construction 

. Stainless steel stems . . . accuracy within 19% of 
thermometer range. Available in types, sizes, stem lengths 
and ranges for all applications. Write for literature. 
WESTON Electrical Instrument Corporation, 
617 Frelinghuysen Avenue, Newark 5, N. J. 

. manufacturers of Weston and TAG instruments. 


‘weston Yume 


INDICATE RECORD CONTROL 


October, 1952—A Gulf Publishing Company Publication 











ing 


ersoll-Rand (f. 
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Gas-Engine-Driven 


COMPRESSORS 


for Gas Concentration 


The new U.O-P. fluid catalytic cracking unit recently installed 
at the McMurrey Refinery, Tyler, Texas, gives this progressive 
oil company an added capacity of 4000 barrels of charge stock 
per day. To assure uninterrupted service, night and day, year 
after year, every item of associated equipment has to meet the 
highest standards of dependability, performance and economy. 
The gas-concentration compressors selected for this impor- 
tant job are three Ingersoll-Rand Type SVG gas-engine-driven 
units. The SVG, also built in 440-hp size, is the 

new machine that is essentially a modernized 

version of the famous XVG. Let us tell you more 

about the SVG, and other sizes in the I-R 

4-cycle line . . . gas engine compressors from 

110 hp to 1320 hp. . . gas engines to 1760 hp. 


-etroleum 





What's Happening 


and Ark., is Dallas, with sub-offices in 
New Orleans and Jackson, Miss 

Lynde joined the OIIC in Dallas in 
November, 1950, and has been working 
on the industry's public relations pro- 
gram, especially in the states of Texas 
and N. M. Previously he was the pub 
licity manager for the Texas and Pacific 
Railway Company 


Legal Barrages Unleashed 
By “Cartel” Disputants 


Recent major developments in the 
“international cartel” altercation have ] 
been on the order of legalistic maneu- E ectr Ss 
vers. So that member companies of the 
alleged cartel could take advantage of 
any court decision rendered October 1 
on the validity of the subpoena and juris- GAS 
diction of the grand jury sitting in 
Washington, the Justice Department + 
granted an extension of the subpoena Welding Rods 
compliance date until October 10 to 
individuals summond as witnesses be- 


fore the grand jury and to the 12 com 
panies which have agreed to furnish 
requested records 
At the same time, two new motions made by aA . 
2 


were being filed in the l S. District 
Court in Washington attacking the Dis- 
trict of Columbia locale of the grand 


jury whereas the companies—Socony- . 
Vacuum and Standard Oil Company of 

California—had to meet a second gov- ik \ 4 / 
ernment suit (MSA overcharge allega- re / 
tions) simultaneously in New York . 

toth motions called for the quashing of | ‘ 


the subpoena and transfer of the grand 
jury investigation to New York. Both 
attacked the fact that the 23-member 
Washington grand jury contained 14 
government employes 


Judge James R. Kirkland had been 
named to hear the arguments BURNING sais 


Lincoln Announces Program stable even at lower heats 


For $30,000 Design Award SLAG 
\ new competition for designers, en- eee 
gineers and manufacturers of machinery clean, easily removed 
of all types has recently been announced 
by The James F. Lincoln Arc Welding 
Foundation of Cleveland, Ohio. The new COATING 
Mechanical Design Award Program adiediied 
offers $30,000 in 101 cash awards, as resists cracking down to very short stubs 
well as national recognition, for the best 
papers describing the mechanical design 
and construction of any type of machine SELECTION. ee 
component which is designed for arc - 
welded steel fabrication complete line for welding 
Papers will be judged by a jury of | every type of stainless 
engineers, educators, designers and fab- 
ricators selected from men prominent 
in industry and education. The program 
closes July 27, 1953. The rules and con 
ditions brochure is available from the 


Lincoln Foundation, Cleveland 17, Ohio , 
Get in touch 


Walter Kidde Constructors oe Four Cane ee 
Appoints New Vice President 


Walter Kidde Constructors, Inc., en- 
gineers and builders, recently announced 
the appointment of Taylor Milton as 
vice president 

ilton has been ic yresi¢ an 2 

ee ee eee PAGE STEEL AND WIRE DIVISION Welding 
gineer-Southwest, Inc., a subsidiary with A : AMERICAN CHAIN & CABLE Electrodes 
headquarters in Houston. He will con + AND 
tinue in this capacity, in addition to his — Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Los Angeles, New York, Rods 
new duties Philadelphia, Portland, San Francisco, Bridgeport, Conn 

He is a member of the American S« 
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buy ciety of Heating and Ventilating En- 
| if gineers, Texas Society of Professional 
i —— Engineers and the National Society 

t LE XIBIL ‘4 . bn Professional Engineers 


Dow Chemical Names Parish 


where its ! RK | t = Chief Engineer, Texas Division 


The appointment of J. M. Parish as 


. oS chief engineer of its Texas division was 
needed most } r mi recently announced by the Dow Chem 
, g 4 ical Company. He will be responsible 
f for the operations of Dow's engineering 
department 

A graduate of Texas A. & M. College 
in mechanical engineering, Parish joined 
Dow in Midland, Mich. in 1940 as a 

student engineer 


Rugh Becomes Manager 
Of Phillips PR Department 
Phillips Petroleum Company has an 
nounced that K. W. Rugh has become 
manager of its public relations depart- 
ment replacing Chester W. Cleveland, 
resigned. It was also announced that Fred 
Pralle will become publicity director re 
porting directly to Rugl 
Rugh has been in the service of Phil 
lips for more than 22 years. During the 
first 17 years he was ¢« 


lin the sales 
and distribution of liquefied petroleum 


ngaged 


gases. He has served as assistant mana 


ger of the sales department during the 


past five years 


Refining Picture To Be Given 
By 30th Petroleum Exposition 
The 1953 International Petroleun 

osition, called the “World's Fair 


Industry is planning 


Buy Badger Expansion Joints 
and you buy flexibility and build a 
longer lasting joint into your piping and processing installa- ery equipment 
tions. Badger D-F S-E Expansion Joints set the standards in a aed ky 
the field of expansion joints — engineered for long main- ” Exhibitors 
tenance-free life. They have proven their dependability in enn keds 7 
thousands of installations. the s finir 
leveloped today 
D-F S-E Directed-Flexing Self-Equalizing: an exclusive , . 
feature of Badger Expansion Joints. The Flexing of the corru- ~— os wemed Director 
gations is progressively directed over each segment of each sion dieaian al ch fo: 
of the all-curve corrugations by correspondingly shaped self- it Industries 
equalizing rings. Localized stresses are eliminated insuring a . 
more flexible longer lasting joint. 


plus features: 


Packless . . . pressure-tight single tube — requires no maintenance 

Compact... approximately the size of flanged fitting 

Special forming . . . no structure-weakening stresses Sandy Sandberg Dies 
The recent deat i J 


Controlled heat treating . . . assures long life lea 

Wide range of traverse — pressure — temperature Sandberg. refinery 

Fabricated from deoxidized copper, stainless steel and special Lakeside Refining 
alloys to meet various operating conditions. announced by 


BADGER MANUFACTURING COMPANY 


Original and Sole Manufacturer of Badger Expansion Joints 


230 BENT STREET : CAMBRIDGE - MASS. Trinidad, British West | 


Lakes 


associated witli 








no give... 
plenty of 
take 

















REPUBLIC UPSON ALLOY STEEL STUDS 


... are designed to withstand high pressures 

and high temperatures longer. They're made from 
high-strength steel alloys. Threads are accurate and uniform 
to provide full engaged-thread area 

for maximum strength under all conditions. 

Specify Republic Upson Alloy Steel Studs . . . they fit-up tight, 
stay strong even under tough working conditions. 


AAA 


REPUBLIC STEEL CORPORATION 
Bolt and Nut Division « CLEVELAND 13, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 
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CORROSION 


is out to get YOUR 
critical materials! 


it with NATIONAL 


TRADE-MARK 


SHIP HULLS Inactive ship hulls are effectively raphite Ground Anodes 
and economically protected with remotely located 
National” Ground Anodes. Active vessels also can 
no uiee —— enode plates mounted on or near You can do much more than arrest corrosion. You can eliminate it 
completely — at a fraction of the cost of maintenance and replacement 
with cathodic protection, employing “National” Graphite Ground 
Anodes. 

Proved and widely accepted for the protection of steel and cast-iron 
pipe lines, cathodic protection is finding new applications every day in 
the scores of industries that otherwise must continue to pay their share 
of the terrific toll levied against metal structures by soil, air, water and 
dissolved minerals. 

Here are shown only a few of the ways 
in which cathodic protection is helping 
to reduce corrosion damage of critical 
materials — damage estimated by one 

LEAD-COVERED CABLES — Both telephone and power authority to be in the neighborhood of 


ables are cathodically protected in many areas with $6 billion annually. 
National” Anodes. 





ae” < WRITE FOR 
CATALOG SECTION S-6510 


INDUSTRIAL PLANTS — External corrosion of 
buried or submerged metal structures can 
be completely eliminated by the use of 
“National” Ground Anodes 


PIPE-LINE BOOSTER STATIONS In most cases the 
‘ 


underground structure of a pipe line booster station 


which represents a large monetary investment an 
be protected by 2 single inexpensive bed of 


National” Ground Anodes 





<=> LOW LIGHT BILLS... 
‘a mark phenomenal acceptance 


of the “EVEREADY” No. 1050 or .: oo 
Indus 1 lashligh Battery by 
pence nedicheguneee amply se NATIONAL CARBON COMPANY 


oad cross-section of jnadustry 
lvering ft the usab ht A Division of 

. — p . Unien Carbide and Carben Corporation 
on Severe, eee eae Sees 30 East 42nd Street, New York 17, 6. ¥ 

t will not swell, stick cs ie 


The term ond ““Bve 
©. 1098 t 


jam in the flashlight New Y “ : ‘y 
« l«< to co ale I . ‘ ’ 
metal can teak of cor ~ : TANK FARMS — The cost of a complete “National 
Anode installation for the protection of a tank farm 

including the cost of rectifiers, is frequently paid for 


OTHER NATIONAL CARBON PRODUCTS x | within a very few months with savings from reduced 











structure maintenance, 


HEAT EXCHANGERS + PUMPS + VALVES + PIPING + TOWERS + TOWER PACKING + BUBBLE CAPS - 
BRICK + STRUCTURAL CARBON + SULPHURIC ACID CUTTERS HYDROCHLORIC ACID ABSORBERS 
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~ [| New Science and Technology Abstracts _ | 


Fundamental Physical and Chemical Data 


Two-phase Equilibrium in Binary and 
Ternary Systems. 

VIII. The integral flash latent eat at 

constant pressure of the system’ ethyl- 

ene-carbon dioxide. 

4. J. Barnarp, S. P. Lurnra, D. M 

Newrrt, ano M. U. Pat, Proc. Roy. Soc 

(London) A209 (1951), pp. 143-57 

The authors describe a procedure for 
determining the integral flash latent heat 
of a binary mixture at constant pressure 
and give the results for the system 
ethylene-CO, Experimental results are 
compared with calculated results. The 
possible error in the work is given as 
two percent 


Hydrocarbon Burning Velocities Pre- 
dicted by Thermal Versus Diffusional 


Mechanisms. 

P. L. Wacker, Jr. anp C. C. Waricnt 

(Division of Fuel Technology, Pennsyl 

vania State College, State College, Pa.)* 

I our fm. Chem. Soc. 74 (1952), pp 

3769-71 

The authors predict the maximum 
burning velocities of 36 hydrocarbon-air 
nixtures by using the semi-empirical ther 
mal equation of Seminov. The results so 
obtained were compared with N.A.C.A 
experimental velocities and those pre 
dicted by the semi-empirical equations 
of Tanford and Pease. Both of these cor- 
relations are based on the assumption 
that the specific reaction rate constant 
for the chemical reactions controlling the 
respective mechanisms are independent 
of the hydrocarbon involved. The ther 
mal correlation, as well as the diffusional 
theory, show that the combustion mech 
anism is similar for the majority of hy 


drocarbons. If a constant frequency fac 
tor is assumed in the Seminov equation, 
a variation of less than five percent in 
the activation energy brings the thermal 
result into line with experimental veloci+ 
ties for all mixtures except ethylene and 
acetylene. The correlation between burn 
ing velocity and equilibrium flame tem- 
perature is presented in graphical form 
Burning velocities, as found experimen- 
tally and as calculated by the Seminov 
equation and the Tanford equation are 
presented for a long list of hydrocarbons 
in the form of a table 


Physical Properties of Perfluoro-n-hex- 
ane and Perfluoro-2-methylpentane. 


Vernon FE. Stites anp Georce H. Capy 

(Department of Chemistry and Chemical 

Engineering, University of Washington, 

Seattle 5, Washington), Jour. Am. Chem 

Soc. 74 (1952), pp. 3771-3 

Two isomeric perfluorohexanes were pre 
pared by fluorinating the pure hydrocar 
bons with cobalt trifluoride. The products 
were purified by fractional distillation and 
the best cuts of each were combined. These 
were used in determination of melting 
points, vapor pressure, surface tension, 
viscosity, density and index of refraction 
The normal fluorocarbon is the less 
dense, the less viscous and the more vol 
atile. Also its surface tension and index 
of refraction are lower. Although the li 
quids appear to be similar, their physi 
cal properties differ and in directions op 
posite to those of the difference between 
the corresponding hydrocarbons. In this 
regard these compounds resemble per- 
fluoro-n-pentane and perfluoroisopen 
tane 


Chemical Composition and Reactions 


Composition of Virgin, Thermal, and 
Catalytic Naphthas From Mid-Conti- 
nent Petroleum. 


Wriutam E. Capy, Ropert F. Marscu 

NER, AND Wenpvett P. Croprer (Stand 

ard O81 Co. of Indiana, Whiting, Ind.) 

Ind. Eng. Chem. 44 (1952), pp. 1859-64 

The authors briefly review the status of 
our knowledge of the composition of petro- 
leum fractions in the ranges of 5- to 10 
carbon, 10- to 20-carbon, and over 20-car 
bon. The paper then presents the composi 
tion of the light naphthas obtained from 
three different processes from Mid-conti 
nent petroleum. The first was a virgin dis 
tillate representing the lightest 20 percent 
of the petrole un The second was a 
cracked naphtha obtained by the thermal 
cracking of the heaviest 70 percent of the 
oil. Third was a cracked naphtha obtained 
by the catalytic cracking of the 30 to 70 
percent fraction. Thermal cracking of the 


heavy part of Mid-continent petroleum ri 

sults in light products that bear a definite 
resemblance te the lichte r } vdroc arbons 
present in the original petroleum. Catalytic 
cracking of the intermediate parts of the 
petroleum gives light hydrocarbons that 
bear little resemblance to the hydrocarbons 
in the virgin petroleum. Fundamental re 

search with pure hydrocarbons indicates 


that thermal cracking proceeds through a 
free-radical mechanism, but that catalytic 
cracking proceeds through a carbonium ion 
mechanism. The catalytic product results 
from extensive isomerization and hydrogen 
transfer processes. The occurrence of these 
reactions prevents relating the catalytic 
naphtha to the presumed structure of the 
heavier hydrocarbons originally present 
The data are presented in considerable de- 
tail in tabular form and a bibliography of 
11 references is included 





THESE abstracts prepared by DR. E. H. 
LESLIE and DR. H. B. COATS, The Leslie 
Laboratories, Traver Road, Ann Arbor, 
Mich., are selected from the current lit- 
erature of science and technology, not 
including trade journals easily available 
Photostatic copies of original articles 
can be obtained at nominal cost from 
The Library of Congress, Photoduplico- 
tion Service, Washington 25, D. C. 
Complete or limited bibliographies cov- 
ering special topics by title, by abstract 
or in complete manuscript will be pre- 
pared and furnished by arrangement 
with The Leslie Laboratories 
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Hydrogenation of 2-Cyclopropyl-|- 
and-2-Alkenes. Isolation. and Purifica- 
tion of 2-Cyclopropylalkanes. 

Vernon A. Stapey AND Paut H. Wise 

(Lewis Flight Propulsion Laboratory, 

National Advisory Committee for Aero 

nautics, Cleveland, Ohio), Jour. Am 

Chem. Soc. 74 (1952), pp. 3887-91 

A copper chromite catalyst with bari- 
um promoter was used in the selective 
hydrogenation of the double bonds in 
some conjugated cyclopropylalkene hy- 
drocarbons. Two-cyclopropyl-l-alkenes 
were found to be hydrogenated readily 
to give 2-cyclopropylalkanes. On the 
ther hand, 2-cyclopropyl-2-alkenes were 
hydrogenated only slowly to give mix- 
tures of 2-cyclopropylalkanes and me 
thylalkanes 

Cyclopropane-paraffin mixtures ob- 
tained were separated by azeotropic frac- 
tionation. Two-cyclopropylpropane, -bu 
tane, -pentane and -hexane were all ob 
tained in high purity. Physical prope 
ties, including melting points boiling 
points, refractive indices, densities and 
heats of combustion of these compounds 
were determined. Additional evidence is 
presented to substantiate that a cyclo 
propyl ring conjugated with a double 
bond will add hydrogen by either a 
one, two- or a one, four-mechanism 


Reaction Between Methane and Steam 
in ny Temperature Region 1000 to 
1100 C, 


Arvin S. Gorpon (Central Experiment 

Station, Bureau of Mines, Pittsburgh, 

Pa.), Ind. Eng. Chem. 44 (1952), pp 

1857-9 

The work reported was a continuation 
of a study of the uncatalyzed steam 
natural gas reaction at temperatures in 
the range 1200 to 1500 C. and at one 
atmosphere pressure. In the present 
work the temperature range was 1000 
to 1100 C. At a total pressure of one 
atmosphere the results show that the re 
action between methane and steam is 
a combination of the decomposition of 
methane, followed by the steam-carbon 
reaction. Until carbon is deposited as a 
result of the decomposition, the steam 
present behaves as an inert gas. The 
making of synthesis gas from methane 
and steam for the Fischer-Tropsch prox 
ess proceeds smoothly at 900 C. on a 
nickel catalyst. At higher temperatures 
there is no problem in decomposing 
methane, with an efficient catalyst, but 
the gasification of the resulting carbon 
is so slow that an efficient catalyst for 
the reaction would be required befor« 
the process would be economically feas 


ible 


Reactions of Hydrocarbons Induced 
by Alkyl Fluoride Boron Trifluoride. 
IV. Stoichiometry of the Self-alkyla- 
tion of Isobutane. 
Conrap K. Donnett anv Ropsert M 
Kennepy (Sun Oil Company Researct 
Laboratory, Norwood, Pa.) Jour. Am 
Chem. Soc. 74 (1952), pp. 4162-4 
Isoparaffins undergo  self-alkylation 
under the influence of alkyl fluoride and 
boron trifluoride. Two or more mok 
cules of isoparaffin unite to form a 
higher molecular weight saturated hy 
drocarbon. The purpose of the present 


177 
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FOR BUILT-IN SAFETY 
THAT WON'T WEAR OUT... 


AW. SUPER-DIAMOND 


ROLLED STEEL FLOOR PLATE 


GRIPS WITHOUT A 
SLIP. Engineered design 
of SUPER - DIAMOND 
puts 40 traction points in 


every footstep. All-over 


EASY TO CLEAN. 
SUPER-DIAMOND has 
no dirt-catching corners 
It's easy to clean with 


hose, mop or broom 


EASY TO MATCH. 
All-over pattern makes 
SUPER-DIAMOND easy 
to match—end to end 
or side by side. SUPER- 


DIAMOND can be cut and installed with virtually 


sales Residues. 

(sRAHAM | +, ( UDMORE AN 

Send for new SUPER-DIAMOND Od LD. Hevoine ( Universit f Saskat 
folder $-52. No obligation et ‘ am), é 30 19 


- aN 
STEEL SCRAP FIGHTS 
FOR DEFENSE 


ew AW SUPER-DIAMOND 


FLOOR PLATES THAT GRIP 


ALAN WOOD STEEL COMPANY [aig 


weight during t 


CONSHOHOCKEN, PA ; 
25 Years of Iran and Stee! Making Experience oxidation of the 1 
were 
RIP ABRASIVE P » PERMA ' rte 
stocks 





This Monel tube bundle used 

in an HF Alkylation Unit Dehy- 

drator Reboiler is an ih Pp 
of the use of Monel to resist corrosive 
chemical attack even at high operating 
temperatures. 





These plugs for 2-inch plug valves used in 
hydrofluoric acid alkylation service were 
machined from Monel rod. No. 130 Monel 
Arc Electrodes are used for overlaying steel 
plugs in larger valves. 


How Monel muzzles 4f 


...even at 
high temperatures 


Monel lined hydrofluoric acid regenerator 
column with 1/16” minimum lining of 
Monel. The two Monel grids are for hold- 
ing the Raschig rings. 


Anhydrous hydrogen fluoride and hydrofluoric acid are good 
and valuable servants. But they have to be controlled with a 
firm hand. 


Allowed to have their own way, they'll chew right through most 
materials. Some materials resist the dry or highly concentrated 
acid but succumb to dilute solutions; other materials act in 
the reverse. 


But it’s a different story with Monel®! 


Experience in hydrofluoric acid alkylation units has proven 
that Monel is usefully resistant to attack by aqueous HF in 
all concentrations at temperatures up to 250° F.—with anhy- 
drous acid and steam-HF mixtures, Monel shows good resist- 
ance at temperatures as high as 1100° F. 


Monel is comparatively insensitive to the effects of velocities 
which increase the corrosion rate of other materials. Therefore, 
it is suitable for valves, pumps and pipe lines, for impellers, 
stators and shafts, and for bubble caps and linings in hydro- 
fluoric acid distillation columns. 


It does not acquire a scale when exposed to anhydrous HF 
which makes it especially useful for moving parts having close 
clearances, such as plug valves and pump rings. 


In addition to excellent chemical characteristics Monel pro- 
vides its well-known physical properties ... high strength... 
easy fabrication and welding. 


Right now, Monel is on extended delivery because so much ts 
needed for defense. Therefore, it’s wise to order well in advance 
and be sure to include NPA rating and complete end-use in- 
formation. 

And if you have a special metal selection problem, Inco’s Cor- 
rosion Engineering Section will be glad to help. Write them 
today. Write also for your free copy of “Corrosion by Hydro- 
fluoric Acid,” reprinted from The Oil and Gas Journal. 


The International Nickel Company, Inc. 
67 Wall Street, New York 5, N. Y. 


MONEL... for minimum maintenance 
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Grain 


NS) aqbleiabha-¥ 


ou're looking at a polished section cut from a Dura< 
spun Centrifugal Casting...a casting with 12-14% 
chromium. It tells better than words of the high quality 
of Duraspun Centrifugal Castings. 


You get a fine, dense, uniform grain structure. Possible 
air pockets and blow holes are eliminated. Tensile 
strength is higher than with static castings. 


Order Duraspun if you need pipe or tubing. Sizes run up 
to 15 feet in length; up to 32 inches OD; and down to “ 
inch wall thickness. Odd shaped pieces can be produced 
providing a circular hole passes uniformly down the 
center. These, of course, require specially designed 
casting forms. 


If, before ordering or asking us to quote, you would 
like to know more about our work and facilities, send 
for our Catalog 3150. 


Science Abstracts 


than the resins. The consumption of 
oxygen in treating the reduced crude 
was independent of the concentration of 
oxygen in the blowing medium. The 
rates of conversion of oils and resins to 
asphaltenes, per mole of oxygen sup 
plied, were found not to be ident al, 
but somewhat less when the blowing 
was with oxygen than when it was with 
air. Comparison of the quantity of oxy 
gen evolved as water to tl al oxygen 
consumed makes it evident that the pri 
mary reactions in the case of both res 
idues involved dehydrogenation 


The Pyrolysis of Propylbenzene and the 
Heat of Formation of Ethyl Radical. 
C. H. Lenicn anp M. Szwarc (Uni 


; } p 
Chem. Frys 


IV 
Manchester, England) 
20 (1952), pp. 403-6 
Propylbenzene decomposes initially 

into benzyl and C;Hs radicals. C:Hs radi 

cals decompose to ethylene and hydro 
gen atoms. The H atoms reacting with 
toluene produce H, or CH, The rate of 
the initial dissociation process can be 

measured by the rate of formation of C, 

hydrocarbons. Decomposition is a |! 

mogeneous, Ist-order reaction. The act 
vation energy is given. It appears to be 
equal to the bond dissociation energy 

The heat of formation of C,H; radicals 

is calculated as 22 kcal. per mole 


The Pyrolysis of Butylbenzene and the 
Heat of Formation of Propyl Radical. 
C. H. Leten anno M. Szwarc (Univ 
Manchester, England), /. Chem. Phys 
20 (1952), pp. 407-11 
Butylbenzene dissociates into benzyl 
and propyl radicals. Propyl radicals de- 
compose to give ethylene and CH, radi- 
cals The activation energy f the disso- 
ciation was found to be 65 keal. per 
mole. The dissociation energy of the pri 
mary GH bond in propane was calcu 
lated as 100 kcal. per mole. Other ther 


modynamic calculations are made 


Manufacture: Processes and 
Plant 


Mass Transfer Coefficients and Inter- 
facial Areas for |-inch Raschig Rings. 


H. L. SHutmawn anp J. J. DeGourr, Ir 
(Clarkson College of Technology, Pots 
dam, N. Y.), Ind. Eng. Chem. 44 (1952), 
pp. 1915-22 
The work reported was undertaken to 
resolve the gas-phase mass transfer c« 
efficient, k,a, into its components k, and 
“a” in order that the effects of such 
variables as was rate, liquid rate, and dif 
fusivity could be determined 
for each component 
cedure using Raschig 
ot. solid napl thalene 
the vaporization rate tr 
from wet rings could be 
»btaining a measure of 
effective i tack vast 1 be 
somewhat gat than tl vetted area 
and both ; ver 1 I d pendent n 
varying lic rat than on varying gas 
rates \r «jl at ! “ V¢ I at Ss rec ™m 
nen for d purpose for calcula 
tained by 
nterfacial 


esented in 
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how GROSBY’s 


BALANCED 
AREA 
DESIGN 


eliminates back 
pressure effects 


When a standard relief valve on gas of vapor 
service is installed, where back pressure exists, 
one of two undesirable effects will occur: 


Constant Back Pressure — The bock pressure 
Gets on part of the upper and the overhang- 
ing part of the lower surface of the disc, 
cancelling ovt the bock pressure force. There 
remains, however, a force acting on the top 
portion of dise (area A) which increases the 
spring lood and causes the valve to pop 
“heavy.” 


Variable Bock Pressure can not be compen- 
sated for by spring adjustments. When one 
or more valves discharge into a common flare 
header, voriable bock pressure is placed on 
the remaining closed valves. This can create a 
hazardous diti on rf ining closed 
valves, by adding to the spring force. The valve 
then is prevented from opening until pressure 
has risen for above the vessel design limit 








@ simple, foolpr met of nv ing 
these undesirable effects (see Figure 1 above). 


Operation — Crosby achieves Stoble Popping 
Pressure By the addition of a piston affixed to 
the spindle, of orea proportioned to equol 
the unbalonced orea of the disc (area A in 
Fig. 1). Back pressure introduced through the 
port in the guide then acts on two equal areas 
in opposite directions, and cancels itself out, 
neither aiding nor opposing the spring. 


To assure full lift and stability, a vent system 
(see sectional view of piston, Fig. 2) is em- 
ployed. When the valve is open, the flats on 
the piston will vent any accumuloted beck 
pressure that would tend to close the valve. 
The adjustment and operating characteristics 
are similar to the conventional volve. The 
actual flow into the bonnet is relatively low 
and can be vented to atmosphere, or through 
@ properly sized discharge header 

Extensive, trouble-free use in the field has 
proved the success of this Crosby Balanced 
Area Design. 


Here’s the 


RELIEF 


vaive Which 


eliminates back pressure effects 





...and reduces costs! 


Proved 


ECONOMY! 


Proved 


PROTECTION! 
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CROSBY RELIEF VALVE 
Style JO-BP 

with BALANCED AREA DESIGN 
for the elimination 

of Back Pressure Effects. 


On the many installations where Crosby JO-BP 
Valves have been in operation, refineries report 
sizable savings in piping costs. The reason—smaller 
discharge lines made possible by higher back pres- 
sure. Since Crosby JO-BP Relief Valves will handle 
back pressure surges ranging up to 90% of inlet 
pressure, smaller diameter discharge pipe carries 
the same amount over the same distonce thot 
formerly required much larger pipe. 


On-the-job performance of Crosby JO-BP Relief 
Valves proves that you can depend on the vented 
Balanced Area Design to operate on the set pres- 
sure. Thus you are assured of a Stable Popping 
Point. What's more, a full lift is obtained over the 
normal range of back pressures. The Crosby JO- 
BP operates with an unrestricted nozzle, follows 
standard nozzle flow equations for above or 
below critical ratio as the case may be. With its 
vented Balanced Area Design, the Crosby JO-BP 
provides a foolproof, time-tested method of elimi- 
nating back pressure effects. 


STEAM GAGE & VALVE COMPANY 


43 Kendrick Street, Wrentham, Mass. 


District Sales Offices: 
BOSTON- NEW YORK: CHICAGO-DALLAS-LOS ANGELES 
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THE BEST 
: some detail! in tabular and raphical 
ENGINEERING : F form and a bibliography 20 reterences 


is included 
SPECIFICATION 
Pipe Resistance for Hydraulic Lubricat- 


FOR  * ing and Fuel Oils and Other Non- 
Aqueous Liquids. 


INSULATED me | | | 
BeacuamM. 61 pages ’ n, Eng 
PIPE LINES ' land: E. & F. N. Spon, Ltd. (1951), 18s 


The book presents methods for est 
mating pressure drop for the fl f oils 
spirits and non-aqueous liquids in pipe 
\ series of charts is presented showing 
flow plotted against pressure drop for 
various pipe diameters and for liquids 
with viscosities from 30 seconds Red 


COMPL TE PROTECTIO 7 wood to 10,000 seconds, specific gravities 


Ric-wil HEL-COR Units are of 0.82-0.90 and for three different de 
designed for severe service condi : - + . ye! — bs —— = a yee ge 
tions. The strong, shock-proot . : Reahals secnnds ad contteiotns Mh 
housing is 16-gauge Armco ingot graphs are given which can he 

iron, spirally-corrugated, hot ; 

dipped galvanized, and rust : + ll yes . r; ed fepuids ok dante 
proofed “Bonderized.” Outside is . j . 

given o Ye" hich covering Of |  % Metals Poisoning of Fluid Cracking 
high-melting point asphalt and : Catalyst. 

asbestos felt, and inside coated : : 

with phenolic resin, baked-on — B. J 
a multiple layer of protection 


calculating pressure drops 


Durry 


against moisture and corrosion 


CERTIFIED WELDING 


Built by skilled craftsmen, all 
Ric-wil systems are designed 
and welded to comply with the 
requirements of the A. S. M. FE 
Code for Pressure Piping, and 
we are authorized to apply the 
appropriate Code symbols. Piping 
and conduit are rigidly inspected 
and tested before leaving our 
factory - your assurance of 


trouble-free piping performance 


PREFABRICATED UN i th et it 


All parts and fittings, includ perp t “ et! 

ing complete expansion loops or ae oa 

packless-type joints, are delivered 

to job site in easily-handled units 

of sound engineering design - 

liminating many installation 

steps entirely and lowering final ; - High-Pressure Hydrogenation of Crude 

osts. These versatile units may : Shale Oil. 

be safely installed under city , uf 

streets, railroad tracks, or sus 

pe nded overhead 
Ric-wil. Systems range in size from 6” conduits to giant 84” diameter 
Utilidors designed to carry all utility services. Put Ric-wil’s broad 
experience to work for you —ask us for latest literature or discuss 
your next piping project u ith a Ric-wil representative. 


THE RIC-wIL COMPANY 


Mfgrs. insulated Piping and Conduit Systems 
UNION COMMERCE BLDG. 7 CLEVELAND, OHIO 


LEADERS IN INSULATED PIPING PROTECTION 








Your Management wants to know... 





How efficient 





dust recovery 
increases yield 


In every industry, from petroleum to food to steel, 
Buell engineers, working with plant engineers, have 
established an enviable 18-year record of turning 
unnecessary dust losses into substantial new profits 
What's more, Buell Dust Recovery Systems un- 
cover, for all American industry, these additional 
important advantages: improved product quality, 
smoother plant-community relations and higher 


employee morale 


To take advantage of Buell’s background and ex- 
perience in the highly specialized science of dust 
recovery, ask for further information about Buell’s 
3 basic systems of dust collection. See how 
they can help you turn dust into dollars. Send for 
Buell’s new, informative bulletin titled, “The Collec- 
tion and Recovery of Industrial Dusts.” 
Buell Engineering Co., Dept. 21-J, 
70 Pine Street, New York 5, New York. 


be +4444 ood 


| / a Ar 
kL \ 1] 


Br uri 


PRECIPITATOR — 
CYCLONE COMBINATION 


‘bue 


IN DUST RECOVERY 


f ool 


VAN TONGEREN 
CYCLONE 


TYPE ‘LR’ 
COLLECTOR 


oust 
HOPPER VALVES 


‘SF’ ELECTRIC 
PRECIPITATOR 


a” 


CYCLONIC 


ENGINEERED EFFICIENCY 
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Ware! 


Easy to Clean... long lasting 


@ Designed for quick disassembly where frequent 
cleaning is necessary. Union bonnet adds strength; 
won't distort body or threads when removed. Rising 
stem shows position of wedge; fluid not in direct con- 


tact with operating threads 

High test bronze body and bonnet; high tensile 
rolled bronze stem; nickel-alloy solid wedge and seat 
rings. Sizes '4” to 3”. Steam: 200 lbs. at 500° F; owG: 
400 Ibs. non-shock. 

The No. 716 R-Pa&C Bronze Gate Valve is economical 
to buy and use. See your R-PaC distributor or write 
nearest R-PaC district office for full information. 


R-PaC VALVE DIVISION 
AMERICAN CHAIN & CABLE 
Reading, Pa. Atlanta, Baltimore, Boston, Chicago, Denver, 


Detroit, Houston, New York, Philadelphia, Pittsburgh 
San Francisco, Bridgeport, Conn 
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ther processing by standard petroleum 
methods, was made. When tungsten or 
cobalt molybdate catalysts were used, 40 
to 50 vol. percent of the product oil ob 
tained through hydrogenation is utiliza 
ble as high-quality diesel fuel, having a 
cetane rating of 50 to 60. The hydrogen 
consumption was between 2000 and 2800 
cubic feet per barrel of shale-oil feed, 
depending on the type of catalyst used 
and the temperature of the hydrogena 
tion. It did not appear feasible to make a 
large quantity of high quality gasoline 
directly from crude shale oil by one step 
hydrogenation. Preparation of suitable 
raw material, or synthetic crude, for 
processing by conventional petroleum 
refining methods appears quite feasible 
A bibliography of ten references is in 
cluded 


Experimental Catalytic and Thermal 
Cracking at High Temperature and 
High Space Velocity. 


R. C. Arcurpacp, N. C. May, ano B. S 

GREENSFELDER (Shell Development C¢ 

Emeryville, Calif.), nd. Eng. Chem. 44 

(1952), pp. 1811-17 

The possibility of reducing coke for 
mation in the catalyst by application of 
high temperatures and space velocities 
was investigated. It is known that coke 
formation decreases with increasing tem 
perature for any given depth of cracking 
A laboratory unit was developed that 
permitted cracking at temperatures up to 
700 C., and with contact time as low as 
ten-thousandths of a second. Feed ma 
terial was heated in a correspondingly 
short time, thus minimizing thermal re 
actions. At 650 C. very low amounts of 
coke were produced from cumene ot 
from cetane. A large decrease in coke 
production was obtained from West 
Texas gas oil at higher temperatures 
The space velocity corresponding to a 
given extent of cracking was found to 
be affected not only by the increasing 
rates of cracking at higher temperature 
but also by the mesh size of the catalyst 
particles. The specific effect of particle 
size indicates that catalytic cracking at 
lower temperatures is slow relative to 
the rate of diffusion of the reactants and 
products in and out of the catalyst. At 
higher temperatures the cracking reac 
tions become faster than diffusion and 
therefore take place preferentially in the 
external layers of the larger catalyst par 
ticles. Therefore, for a given tempera 
ture, there is a maximum permissible 
particle size beyond which the most 
effective utilization of the catalyst sur 
face is not attainable. A bibliography of 
11 references is included 


Products: Properties, Utilization 
And Analysis 


Properties of High Boiling Petroleum 
Products. 


WW \ Drerz, W. H. Krne Ir 

Prestitey, Ir, AND Joun Renner, | 
Fsso Laboratories, Standard Oil De 
velopment ( len, N. J.), Ind 


> 


I 
1818-2 
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or high maintenance cost of your heat transfer 

units, consult an EFCO engineer. He will help you decide 
the changes or modifications necessary 

to get the desired performance from your 

heat transfer equipment. 

Backed by knowledge and experience, 


EFCO engineers are constantly working to produce 


heat transfer units that will give efficient 


performance and long, trouble-free operation. 


ENGINEERS & Fasricators, INc. 
P. O. Box 7395 Houston 8, Texas 
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PETROLEUM 
SULFONATES 


... made to your spec pag 
for use in produ ts such as. 


rust preventive formulations 

soluble cutting oils 

soluble textile oils 

emulsion degreasing compounds 

fuel oil additives 

emulsifiers for agricultural and 
insecticide sprays 

special emulsifying 
formulations 


Ask Sonneborn about PETRONATE, the oil soluble petro- 
leum sulfonate available in various molecular weights; 
HYPONATE, an oil free petroleum sulfonate; and 
PYRONATE, a water soluble petroleum sulfonate effective 
as an emulsion breaking reagent 

Sonneborn petroleum sulfonates—superior in quality and 
possessing exceptional uniformity—are now made to fit a 
wide variety of specific needs. They can also be tailor-made 
to your exact specifications. You can rely on prompt 
shipment 


Rea U.S. Pot Off 


Free Informative Booklet 


This valuable booklet gives highly useful dota on the many ways 
PETROLEUM SULFONATES are being and can be used. Write 
today for this highiy informative booklet 


L. SONNEBORN SONS. Ine. 
300 Fourth Avenue, New York 10, New York 


Acheved by 


- Sonneborn 


RESEARCH 
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tween the tumor-producing capacities of 
such materials, and some of their physi 
cal and chemical properties, and the 
processes trom which they are lerived 
It was found that high boiling streams 
from catalytic cracking had high poten- 
cies. Fractions boiling above 700 F. are 
dangerous, while those boiling below 
that temperature are innocuous. Data 
are presented to show how the potency 
~ fractions varies with boiling range 
rhe carcinogenic potency is associated 
entirely with aromatic compounds. Re 
sults are also given for innocuous or less 
potent noncatalytic streams, including 
virgin gas oils, lubricating oil stocks, 
tars from thermal cracking, slack waxes, 
residuums, and also for aromatic ex 
tracts, rafiinates, and blends of some of 
these products. Safe disposal of catalytic 
cycle stocks can be accomplished by re 
cycle catalytic cracking or thermal crack 
ing to reduce the production of catalytic 
roducts boiling above 700 F.. or by 
blending to a safe tolerance level wit! 
noncarcinogenic refinery streams. A bib 
liography of 13 references is included 


Classification of Bitumens in Asphalt 
Technology by Certain Rheological 
Properties. Part |. 

S. L. Nerre, Jour. Inst. Pet 

(1952), pp. 109-54 

The author makes a survey 
erature on bitumen viscosit 
sistency and includes a comprehensive 
bibliography f 120 references Che 
standard ring-and-ball softeniu 
penetration and ductilit 


Detergents From Petroleum. 
F. Brrecu Ang 


td Resear 


38 


ar | 
water-soluble. TI 
normall t 1 
carbor 


oxyl. Among 
secondary 
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FLORIDA FRUIT 
CONCENTRATE 








To be sure of always having an adequate, fully dependable and 
surprisingly economical supply of water, the Fosgate Citrus Concen- 
trate Co-operative installed Layne Wells and Pumps at their new plant 
near Orlando, Florida. Their two units:—one 24-inches and the other 
14-inches in diameter have a capacity of 6,500 gallons per minute— 
or 9,360,000 gallons daily if operated on a 24-hour basis. Built to 
Layne’s standard of precision engineering, these wells and pumps 
will give years and years of excellent service with an amazingly low 
maintenance cost. 

The same “know-how” experience that built a fine water supply 
for the Fosgate people of Florida—and for several thousand other 
plants, cities and factories—is ready to serve you, whether for a 


single small unit,—or a number of large ones, 
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For Layne’s Cata- 
log on Well Water 
Systems write— 


w= cgi) 

SS 

LAYNE & BOWLER, INC. 
GENERAL OFFICES, MEMPHIS 8, TENN. 


WATER WELLS 
VERTICAL TURBINE PUMPS 
WATER TREATMENT 
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One of many reasons why 
Skilled refinery workmen prefer 


AIRETOOL 
TUBE CLEANERS 


 slio-tit 


construction 


AIRETOOL furnace tube 
cleaner. Furnished with or 


without ball-bearing thrusts 


Each part of an AIRETOOL tube clean- 
er motor is made of heat treated alloy 
steel, precision ground to a perfect slip- 
fit. The operator can take the motor 
apart when necessary and quickly reas- 
semble it right on the job without special 
tools. This convenience reduces down- 
time, makes maintenance easy. It is one 
of many basic, work-saving reasons why 
maintenance men specify AIRETOOL 
for fast, efficient cleaning of all types of 
refinery tubes, straight or curved. 

For full details write The 
AIRETOOL Mfg. Co., 316 S. 

Center St., Springfield, Ohio. 


SLIP-FIT CONSTRUCTED MOTORS — S-blade, 2-stage 
construction, each stage with double exhoust. Five 


lubrication points 
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alkyl sulphates, the alkane sulphonates 
and the alkylarylsulphonates. The re 

duction of these compounds fror 

leum sources is described and « 

The non-ionic detergents are all deriva 
tives of ethylene oxide. The productior 
and nature ur 

described. A bibliography of 19 refer 
ences is included 


of these compounds is briefl 


The Deterioration of Transformer Oil. 
Part I. Operating Difficulties and their 
Causes. 


L. Massey, Jour. Inst etroleum 38 

(1952), pp. 164-71 

The primary purpose 
to discuss some laborat 
nected with the selection ar 
ance of transformer oil for the 
of those not familiar with the 
ing aspects of transformer { 
remarks are made describing 
and function of a power transtormer at 
; 


nature 


the reasons why oil is use 
principal features are relate 
of oil, namely the presence 
trical stresses and the deve 
heat. Oil is an insulator and 
transfer medium. Manifest 
terioration obvious to the 
gineer are related to the c! 
involved The requiremet 

oil deterioration are dis« 

for accelerated laborator 
wating the oil and the 1 
struction of a transformer 


A hibliography 


The Nature of Soap-thickened Lubricat- 
ing Greases. 


Mar yorit 
Dept rt 
Southern Calitornia 
ifornia), Jour. Inst. Pet 
Dt 155-63 
The nature 
requirements 
scribed and the 
connected with greas 
gested Phase diagrat 
for calcium stearate and its |! 
tum stearate, in cetane at 
the system odiur 
cetane. It was demonstrated 
systems of apparently simil 
dition can differ from ea 
erties such as X-ray-diff 
liquid loss under press 
ettect 
attribute 


tvp f 


dispersed so: 


Liquid Phase Hydrocarbon Oxidation. 
E. R. Booser anp M. R. Fenske (The 
Pennsylvat llege, Pa.), Ind 
ing em (1952), pp. 1850-6 
A study 


xidatior is 


ia State ¢ 


rocarbor 


There's an Airetool Tube Cleaner 
and Tube Expander for Every Ty pe 


of Tubular Construction. 


of lubricating 


BRANCH OFFICES: Philadelphia « New York «+ Chicage 
vise «+ Beten Rouge + Houston 
REPRESENTATIVES in principe! cities in U.S.A, Conedo 
nico, South Americe, England 
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Tenamene:2™" 


inhibitor- sweetening 





Cuts costs — eliminates danger of contamination — 


saves time and equipment 


Tenamene 2 inhibitor-sweetening involves the use 
of this efficient Eastman gasoline additive both as 
a sweetening agent and as a gum inhibitor, and 
thereby makes possible the combining of two oper- 
ations in a single step. 

Tenamene 2 appears to act as an oxidation 
catalyst with regard to mercaptans. Its presence 
in sour gasoline enables refiners to convert mer- 
captans to disulfides merely by adding 10-20° 
Baume caustic and bubbling air through such gaso- 
line at slightly elevated temperatures. 

The Tenamene 2 itself is not reacted upon and 

thus remains in the gasoline after the sweetening 
process to provide effective protection against the 
formation of gums. 
WHEN TO USE: If you are depending upon a 
solutizer process and have trouble in economically 
obtaining “Doctor” sweet gasoline, we recommend 
that Tenamene 2 inhibitor-sweetening be investi- 
gated as an adjunct to your present process. When 
Tenamene 2 inhibitor-sweetening and solutizer 
sweetening are combined, a considerable reduction 
in heat costs and a saving in time and equipment 
can frequently be realized, due to the decrease 
in recycling necessary in the solutizer units. The 
small amount of disulfides remaining in the gasoline 
after this combination treatment does not seriously 
affect tetraethyl lead susceptibility. 


Where oxidation processes such as Copper 

sweetening or Doctor sweetening are used, we 
recommend that Tenamene 2 inhibitor-sweetening 
be considered as a replacement. While this process 
is also one of oxidation, it not only eliminates the 
dangers of copper or free sulfur contamination, 
but also eliminates the costly regeneration of the 
treating agents. 
HOW TO SWEETEN WITH TENAMENE 2: Sour 
gasoline is first freed of hydrogen sulfide, organic 
acids and the more reactive mercaptans by a 
conventional caustic wash. 4 to 26 pounds of 
Tenamene 2 per 1,000 bbls. of gasoline are then 
added along with approximately 10 volume per- 
cent of 10° to 20° Baume caustic and air or 
oxygen. The resulting mix is thoroughly agitated 
ond piped to a settler. The effluent from the 
settler is handled in the same manner as the 
effiuent from conventional sweetening units, except 
that no more inhibitor is required. 

Whatever your present sweetening process, it 
will pay to investigate Tenamene 2 inhibitor- 
sweetening. The staff of our gasoline laboratories 
will be pleased to work with you in determining 
how this process can be most effectively used in 
your refinery. Contact your local representative or 
write to Tennessee Eastman Company, Division of 
Eastman Kodak Company, Kingsport, Tennessee. 


T@MQMONE tasrun esoine worms 


SALES REPRESENTATIVES: New York—260 Madison Ave.; Framingham, Mass.—7 Hollis St.; 
Cleveland—Terminal Tower Bidg.; Chicago—360 N. Michigan Ave.; St. Lovis—Continental Bidg.; 
Houston—412 Main St. West Coast: Wilson Meyer Co., San Francisco—333 Montgomery St.; 
los Angeles—4800 District Bivd.; Portland—520 S. W. Sixth Ave.; Seattle—821 Second Ave. 
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eterences 18 21\ 


Oxidation Characteristics of Lubricat- 
ing Oils at High Temperatures. 
H. Dtamonp, H 
LARSEN (Shell Dev 
ville, Calif.), Jnd 


1834-43 
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The Identification of Bitumens by Col- 
orimetric Methods. 
ID ¢ Broom ke 


RR.O7 


Maybe it does 
look pretty gone 
the same at first 


glance. But when a 


firm has been mak- 

ing wire mesh for 70 years man and boy, there’s bound to 
be a lithe more to it than meets the eye a little more 
know-how in engineering and weaving, a little more quality 
in the product, a little more service and satisfaction for 


the user 


JELLIFF WIRE MESH is woven in all ductile metals 
JELLIFF WIRE MESH is woven in all commercial weaves 
JELLIFF WIRE MESH is woven in widths up to 72 inches 
JELLIFF WIRE MESH is economical. Every foot runs true to 
the specifications. 

* * * * 
JELLIFF WIRE MESH is a quality product and has been for 
70 years. You can depend on it. 
Write today for full details about JELLIFF WIRE MESH, 
JELLIFF WIRE MESH PRODUCTS, and JELLIFF’S 
CONSULTATION SERVICE on wire-mesh engineering. 
Address Department 16. 





THE C. 0. JELLIFF MFG. CORP. 


DIPPING BASKETS WiRt MESH PARTS 


WSTAMCE win 


SOUTHPORT 
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THE NEW BEAVER “55” 
UNIVERSAL NIPPLE CHUCK 


Simple! Easy! Best for Use 
With Pipe Machines, 
Power Drives or 

Bench Vises! 


Threads 

Ve to 2” 

Pipe! Finger-tip 

Control! Nipples Easily 

Removed! No Wrenches Required! 


@ The last word in simplicity! Only 3 
parts—polished steel body, sliding plunger 
and a hardened steel threaded shank 
Adapters for “% up to 1%” pipe—no 
adapter needed for 2” pipe. Inserted pin 
holds sliding plunger in working position. 
All parts polished and rust-proofed. Packed 
in a compact, heavy-gauge sheet-metal kit 
box—can be bought without kit box if 
desired. Pays for itself by converting short 
pipe lengths into useful all-thread, close- 
thread or average nipples. Order today 
from your regular supply house. Immediate 
delivery! 


BES ER 


252-300 DANA AVE. ® WARREN, OHIO 
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- LECTRODRYERS are production tools at these 


American “7/ Plants 





DRY air picks up powdered resin to keep it DRY 
at American Cyanamid's Wallingford, Conn. plant 








Get molding powders DRY and keep them that 
way; that’s the function of this portion of the 
production line in this ultramodern plant. There’s 
no moisture in the air that picks up molding 
powders as they come from the cyclones—no mois- 
ture to impair the quality American Cyanamid has 
compounded into these products, 





CESS 


On instrument air at Calco 
Chemical Division, Willow Island, W. Va. 


No moisture gets into air lines here to condense, 


PP ae re ae 


form ice, rust or sludge and cause trouble. 

Two Lectrodryers* designed especially 

for instrument air work, catch the vaporous 
moisture which aftercoolers, filters and separators 
let by. Caleo Chemical Division’s products are 
consistently higher in quality, therefore. 


Holding humidities constant at Lederle 
Laboratories Div., Pearl River, New York 


Control the quality of air surrounding processes, 
just as you control materials going into 
products; this is a rule for quality production at 
Lederle Laboratories Division, as at the other 
divisions of American Cyanamid Company. 
Besides sterilizing the air here, Lectrodryers 
hold it at a constant temperature and humidity. 


You probably have plenty of places where 
Lectrodryers will help you boost quality and speed 
production. For help in finding out, write 
Pittsburgh Lectrodryer Corporation, 

307 32nd Street, Pittsburgh 30, Pennsylvania. 


Aureomycin and penicillin are packed in a sterile area where the air is held 
at 6% relative humidity by these Lectrodryers. 





SS ee 





LECTRODRYERS DRY 


s 
wren — LECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT. OFF. 
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Airetool Manufacturing C« 
Alan Wood Steel ¢ 

Alco Products Division 
American ocomotive Cx 
Allis-Chalmers 
Alloy Steel Products ¢ 
Aluminum Company of 
Armstrong Cork Ce 
Atlantic Refining (¢ 
Austin Brothers Steel ¢ 


8 
The Babcock & Wilcox ¢ 
The Babcock & Wilcox Ce 
Badger Manufacturing ( 
Badger Manulacturing C« 
The J. B. Beaird Co 
Beaver Pipe Tools, In 


Big Three Welding Equipment C 
Black ; 


Manufacturing C 


America 


Sivalls & Bryson, Inc 


Blaw-Kaox Ce 


I ris Cx 

Brown & Root, In 

The Brown Fintube Ce 
Engineering 


General Electric o 
Grinnell Company, Inc 
The Griscom R ussell ¢ 
Gunite Concrete & Constr 


Hartzell Propeller Fan Co 
Hills-McCanna Co 
Hudson Engineering Corp 


act 
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SAVE TIME... 


By using the free and convenient Reader Service Postcards on opposite 
page. Circle on the card the identifying key number listed below for 
each advertisement in this issue on which additional data are desired. 


IT’S FAST, CONVENIENT, CERTAIN 


G7) Ingersoll-Rand C« 
G8) Instruments, Inc 
International Engineering 
The International Nickel Co 


International Petroleum Exposition 


4 


The C. O. Jelliff Mie. Co: 
Johns-Manville Corp 
Johns-Manville Corp 


Kaylo Division, Owens-Illinois Glass Co ”O 
Keashbey & Mattison Co 

H7) The M. W. Kelloge Co 

H8) Klemp Metal Grating Corp 

H9) Koch Engineering Co 


t 


H10) Ladish Co 
Layne & Bowler, Inc 
2) Leeds & Northrup Co 
Warner Lewis Co 
The Lummus Cec 


Manning, Maxwell & Moore, Inc 
The Marley 
The Master Electric Co. 
A. Y. McDonald Mig. Co 
Arthur G. McKee & Co 
Metal Goods Corp 
The Midvale Co 
Minneapolis-Honeywell Regulator Co 
Mixing Equipment Co 
K4) Murray Iron Works Ce 


K5) National Carbon Ce 
K6) National Lead Cx 
K7) W. H. Nicholson & Cx 


K8) Oakit 

K9) Oil Wel 
United Sta 
Orbit 


Pabeo Products Inc 

Pacific Tube Ce 

Page Steel & Wire Division 
American Chain & Cable Co 
Peerless Pump Division 

Food Machinery & Chemical Corp 
Penberthy Injector Co 
Pennsylvania Flexible Metallic Tubing Co 
Perco I m, Pb » Pevroleum 
> Chem Development Co 

reh Lectrodryer Corp 
Wm. Powe 

Pressed Stee! Co 


sding-Pratt & Cady Divis 
can Chain & Cable Co 
Refinery Engineering Ce 
public Steel Corp 

epublic Steel Corp 

evere Copper & Brass Inc 
¢ Ric-Wil Co 

Ridge Tool Co 

ester Manufacturing Co 
W. S. Rockwell Co 
Rockwell Manufacturing Co 
Rockwood Sprinkler Co 
Roots-Connersville Blower 


heehee A Ete I 


x 


s 
(N4) Scovill Manufacturing Co 
(N5) Selas Corporation of America 
(N6) Shand & Jurs Co 
(N7) Shell Development Co 
(N8) Sier-Bath Gear & Pump Co 
(N9) Sims Pump Valve Co., Inc 
(N10) Six Wheels, Inc 
(P1) L. Sonneborn Sons, Inc 
(P2) The Edward Soph Co 
P3) Stone & Webster Engr. Corp 
(P4) Struthers Wells Corp 
(P5) Sun Shipbuilding & Dry Dock Co 
(P6) Superior Manufacturing Co 


T 


(P7) Taylor Instrument Companies 
(P8) Tennessee Eastman Co 

(P9) The Terry Steam Turbine Co 
(P10) Texas Pipe Bending Co 

(Ol) The Timken Roller Bearing Co 
(02) Tnemec Company, Inc 

(Q3) Tretolite Co 


Opp. 65 


Opp on 


4 
Opp. 
53 


(O04) Union Asbestos & Rubber Co 
(O05) United States Gasket Co 
(O06) United States Steel Co 

(Q7) t 5. Stoneware 


v 


(Q8) Vernon Tool Co 

(O9) Henry Voet Machine Co 

(Q10) Vulean Engineering Division 
The Vulcan Copper & Supply 


w 


(Ri) W-K-M Company 

(R2) W-K-M Company 

(R3) Walworth Co 

(R4) Warren Petroleum Corp 

(R5) Weston Flectrical Instrument Corp 

(R6) Whiton Machine Co 

(R7) Thomas C. Wilson, Inc 

(RB) Wolverine Tube Division. Calumet & 
Hecla Consolidated Copper Co 

(R9) Worthington Corp 

(R10) Worthineton Coro 


1 
(S1) Wyatt Metal & Boiler Works III Cover 


Y 


(S2) Yarnall-Waringe Cx II Cover 


(S3) Zallea Brothers 
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Get Quick Action 
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Single-stage vertically it process 
pumps for handling light rehoery tau 
at temperatures to 250° F. are 
by the Cameron Pump Division of In- 
-Rand in . ew J ena nae 
¢ pumps are desi aroun use 
of a Cameron mechanical shaft seal as 
a solution to the problem of stuffing 
box leakage and elimination of packing 
difficulties and maintenance. 


Circle No. 1 on Postcard 


Semi-Automatic Pipe Cutter 

Vernon Tool Company, Ltd., has issued 
a bulletin which erase oe ae 

pe-cutting pantograph, a unit for mak- 
a all types of beveled cut-offs used in 
pipe fabrication work. The pantograph 

a semi-automatic guided torch ma- 
chine that produces straight or beveled 
cut-offs, saddle and insert type tee inter- 
section a intersections and 


Circle No. 2 on Postcard 


New Colmonoy Catalog 
Wall Colmonoy Corp., has issued a 
new catalog covering the various hard 
facing alloys manufactured by them. 
Further information about the manual 
is available upon request. 


Circle No. 3 on Postcard 


USE THESE CARDS 
To Get 


COPIES OF CATALOGS 
And for More 


Tabaclasslehaleli mela 


NEW EQUIPMENT 
ADVERTISED PRODUCTS 


EASY TO USE... FREE 


dress plainly. Tear out and mail card. 
Thot's all there is to it. No postage 
is required if card is mailed ie U.S.A. 
Your request will be forwarded 
promptly to the company concerned, 
and the reply will come direct to you. 
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of the free and convenient Reader Service Postcards on this 
Revised Instruments Bulletin Use one 
The a lication of Speedomax Elec- page to request copies of the catalogs in which you are interested. 
trovuc recorgers af L&N ec- 
trode Assemblies for the measure nent losive Gas Detectors Pumps, ee 
of dehydrator-water pH is now cove : The tion of a new catalog on 
in an extensively revised bulletin issued agg 7 Ts gee og gs tame its line of Tri- pumee and the 

the Leeds & Northrup Company. Form FSEI25l, by Johnson- t ; pane 

eaturing installation pictures and a Williams, Ltd. Included are a portable pair parts and service center have 
diagram showing the method of appli- Indi which determines the explosive ig the Stamford Division of 
cation, both a plastic flow block type ow apd go ae pen pe Yale 
of electrode assembly and a Pyrex ‘is used to against gas Company. 
chamber assembly are described and location where The catalog con 
illustrated. The bulletin provides com- | two > the various models 
plete specifications and overall dimen- 
sions for Speedomax equipment. 
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Lift Trucks 
Bulletin $25, released by Barrett- 
Company, presents h 
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What's New 


Steam Trap Catalog 


Armstrong Machine 
cently issued its new “Steam Trap 
3cok,” designated Catalog J and 
superseding its previous Catalog H. The 
atalog serves as a manual of recom 
mended trapping practice. The publica 
tion includes a trap catalog section con- 


Works has re- 


as 


taining complete physical data and list 


prices on Armstrong cast semi-steel and 
forged steel inverted bucket steam traps 
and other Armstrong products. A hand 
book section explaining how to calculate 
condensate loads and select traps for all 
classes of equipment and a maintenance 
section explaining trap installation, pre- 
trouble 


book 


Chemical Solutions Feeder 
The compact Model X-52 Adjust-O 
Feeder is designed to provide accurate 
of chemical solutions for plants 
and medium pres 
requirements The unit, 
%Proportioneers, Inc.% 


reduction 


ventive maintenance shooting 


and repair make-up of the 
beading (Circle No. 14 on Postcard) 
where low 
will 
produced 


capacity 
meet 
by 


sure 


has a built-in oil-enclosed gear 
It weighs 
ready to 


piping 


and a built-in standard motor 
less than 100 I 
yperate oon 


unds and is 


wiring and 


as 


made 


11 


connec 


(( mm Postcard) 


Metal Flexible Couplings 


Phe 


! Flexible ¢ 
, } 
pany's tul 


upling Con 
metal flexible cou 


transm 


al 
plin f wer ission is de 


latest engineering catalog 
uplings 


d. Keyway 


j 


page catalog-binder, « 


grouped and indexes data, 
standards for straight a tapered bores 


Hydrogen Transformer Welder 


General Electric ( has rede- 


1 its ate 


ompany 


signe mic-hydrogen transformer 


welder hot-start 


and an extra 
10 to 100 am 

ne machine 
ne nsulatior 
id faster start 


new hot-start 


range 


35 amps 


Fork-Lift Truck Attachment 


( 


ment has been developed by the Indus 


erates t 
Designed for use on 6000-10,000-pound age, 
apacity fork-lift trucks for simple move 


nent of empty semi-traile atta 


with a 75 amper 


(Circle No. 15 


s, anew 
rial Truck Division of Clark Equipment 

Phe | 
forks 


s fastened witl 


Spectrophotometers 
More than specih 
plication data f the 
B and DU Spectrophot« 
new bibliography 
by Beckman 


léonP 


made to 
uck, 
With 


pushed or 


mpany device is 


ver the lift tr 500 sources of aj 
Beckman Models 
meters are listed 

of applications 


Instruments Inc 


the new 
attachment, a ler ma be 
ulled t ts desired location. Further in a 


its 


issued 


(Circle N 


available 


13 


etails are 


(Circle N 


request 
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Moisture Indicator 
An Air Moisture 
in alr gas lines to visual 
indication of the presence or absence of 
moisture h been developed by King 
Corporation. Consisting of 
glass cylinder filled with mois- 
sensitive blue granules, the unit has 
tapped for \%-inch pipe. In 
it is placed in a line between 
and the point which 
ised. The granules stay blue 
as the air leaving the Indicator 
and turn pink when it contains 
water 


Vo 


Line Indicator for 


use or Kive 
as 
Engineering 
a pyrex 
ture 
end plates 
operation 
the air supply 
the air 
as long 
is dry, 


at 


moisture or vapor 


(Circle 17 on Postcard) 


Steel Combination Nipples 
LE-HI 


mipples made 
described 


Hose 


steel combination 
by the new LE-HI 
in a bulletin issued 
Accessories ( ompany 


(Circle No 


process are 


recently by the 


18 on Postcard) 


Voltage Control Transformer 


Phe ipe 


i +} 


Electric Company has 


} 
an inced e addition of werstat 
type 10 variable transformer to its line 
f voltage control 
ype 10 is rated at 
phase input 
132 1.25 


It ned 


applic ations 


equipment. The new 
120 volts, 60 cycles 
with output of 
amperes, 150/165 
100 and 150 
permits i 


single an 
0-120 
VA 


watt 


volts 


is desig 50 


for 
Its 


three-in 


S1z¢€ 


stallation under a chassis and 


ounting with a 


keying to the 


is designed for single |} i 


projection on the base for 


pane 


0. 19 on Postcard 
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; TRIBU Ti 0 R @@@ maximum outlet temperature can only be 


obtained with uniform heat distribution and 
it’s the uniform heat distribution 
characteristic, inherent in the design of 
Petro-Chem Iso-Flow Furnaces that permits 


More than 1000 are in o t throughout S : 
merge ee ee ee optimum operating efficiency of gas 


the world in the petroleum, chemical and 2 ‘ , 
allied industries . . . for all processes and cracking units . . . maximum production 


for any duty, pressure, temperature and of catalytic cracking feed stocks . . . 
efficiency . . . and all Petro-Chem Iso-Flow maximum yields of overhead products 


Furnaces are pre-eminently satisfactory. in vacuum operation. 


PETRO-CHEM iSO - FLOW FURNACES 


UNLIEMETE ODO ae Ss ae a ouT Y 


PETRO-CHEM DEVELOPMENT CO., INCORPORATED 
122 EAST 42ND STREET, NEW YORK 17,N. Y 


i Houst gg, Brockett & 


Petroleum Re finer—V ol. 31, No. 10 





[ What's New in Equipment | 


Plant Communication System 


Consistir f und powered tele 
phone handsets, an explosion proof am- 
proof speakers, the 

r chemical plant 
system developed by R 
Alarm Communications 
telephone communication 
1 and instrumentation 


plifer and losi 


Cal-Alarm 
mmunic; 


refinery 


information is avail 


mm Postcard) 


Inductance Bridge Receiver 


\ receiver for measurement and con- 

f flow and liquid level has been de 
eloped by the industrial division of the 
Minneapolis-Honeywell Regulator Con 
any which combines in a single instru 
ent functi which formerly required 
e use of two instruments. The new in 
strument, ans. ElectroniK inductance 
bridge receiver, makes it possible to in 
licate, record, integrate and control flow 
ind liquid level. Data can also be re 
transmitted pneumatically to a second 


receiver remotely located. An Indexet 
nechanism is available to reset the con 
lex from a remotely located trans 


within plus or minus 


ol m 


ent of tull scale, the 
nes the inductance 
system with the 

e System fo! 


pel 


> 
n Postcard) 


ISA Training Program 
ont 
a OO 
an In 
Progran 
entitled “Indus 
urse Outline,” 
nic personnel, 11 
physical equipment 
reteret 1 films, and a detailed 
itline ining material according to 
subject 


(Ci 22 on Postcard) 


Pipe, Bolt Threading Unit 
\ type 


ntained die head ts a 
Rigid “500” pipe and 
ine manufactured by 
mpany. The Quadri 
ljustable to thread one 
luding over and un 
Monotype die he ads 
hange mm the ma 


new 500” thread 


Continuous Flow Hose Reel 


4 new, continuous flow hose reel for 
fighting fires imstantly and keeping 
water damage to a minimum has recent 
ly been developed by Wirto & Knox 
Manufacturing Company. With the new 
reel, time is saved because water pres 
sure is available at the hose nozzle even 
when the hose is coiled on the reel. A 
swivel joint connection in the pipe line 
permits application of a full stream of 
water on the fire while the hose is being 
unreeled eliminates the time re 

Ive after the 

i inded surfaces 

of tl reel prevent cutting or other 

damage to the he universal mount 

ng permits inst: 1 on walls, col 

umns, ceilings loors. A complete 
range of sizes is available 


(Circle No. 24 on Postcard) 


Recorders, Controllers Data 


lo describe how Speedomax Record 
ers and Controllers are being applied to 
i Variety of uses in industrial production 
and research, Leeds & Northrup Com- 
pany has published a revised editior 
its Speedomax catalog, “Speedomax 
[ype G Instruments For Measurement 
and Control.” The publication has been 
expanded to include numerous installa 
tion pictures of Speedomax imstruments 
in plant and laboratory, as well as’ speci 
fications for the latest additions to the 
Speedomax line 


To the catal ig of Speedomax 


1 
instruments for recording or control of 
temperature, speed, and power have been 
added recorders for measuring pH, day 
light illumination, electrolytic conductiv 
ity, and eight or other mechanical loads 


(Circle No. 25 on Postcard) 


New Heat Resisting Fiber 


Able to resist ten 


arbor 

Fiberfrax 
ises to solve many industrial and defense 
problems. No critical materials are re 
juired in the produc quipment of the 
material, whic! 1 latest product ol 


research at The Carborundum Company 


(Circle No. 26 on Postcard) 


mpany Publicat 


Ultrasonic Thickness Testing 
The economy, speed and convenience 
of non-destructive thickness measure 
ments by the ultrasonic Audigage Thick 
ness Tester, manutactured by Branson 
Instruments, Inc., can be materially in 
creased under awkward conditions by 
the use of a new magnetic fixture to hold 
the Searching Unit against the plate be 
ing tested. This accessory assures good 
ontact and prevents accidental shitting 

the searching unit during tests, and 
permits one man to operate the instru 
ment alone in different locations 

The fixture consists of a flat spring 
with an Alnico permanent magnet 
coupled flexibly to each end, and means 
for attaching the searching unit quickly 
and easily to its center. The standard 
magnets are of sufficient strength to 
hold the unit properly against surtaces 
that are slightly irregular or covered 
with a thin coat of paint; heavier ma 
nets can be provided for use on oan 
on and other rough surfaces, or of 
plates that are covered with thick coa@® 
ings of paint or scale. The standard fix 
ture is only five inches wide and weigh® 
six ounces : 


(Circle No. 27 on Postcard) 


Off and On Gas Torch 


Lighting at the squeeze of a trigger 
and shutting off on release, the “Torch 
O-Matic,” an automatic acetylene-air 
recently announced by the 
Velocity Powel Tool Company, is said 
to be especially well-suited tor inter 
mittent work, such as in plumbing, heat 
ing, piping, air conditioning, refrigera 
tion and sheet metal jobs. It weighs 12 
ounces and provides heat up to 2800 


(Circle No. 28 on Postcard) 


gas torcl 


Efficient Indirect Heaters 


Designed to aid in the selection of the 
most efficient heater for job require 
ments, a 39-page catalog published by 
Black, Sivalls & Bryson, Inc 
complete description of the company’s 
line of “70” series and “junior” indirect 
advantages, con 
struction, capacities and specifications, 
lumensional drawings, and = standard 


equipment ft rnished with each model 


gives a 


heaters, their uses 


This catalog will be furnished free upor 
request 


(Circle No. 29 on Postcard ) 
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BLE-FLOW TOWERS 


AQUATOWERS 


BLE-FLOW AQUATOWERS 
LER 
DRAFT TOWERS 
NAL TOWERS 
7ZLES 


MAXIMUM PERFORMANCE 
with NARROW PLAN AREA 


saky Cayincers. who know, choose 
y Amarey Single-Flow 


SINGLE-FLOW COOLING 
TOWERS adapt Marley patented 
cross-flow water cooling to confined 


areas, retaining the features that have 
built and maintained Marley leader- 
ship in industrial water cooling. 

Some of these design features, such 
as the full-height louvered end-wall 
and patented Mortis-Locked filling 
are most fully utilized in Single- 
Flow design. That means greater air 
volume, more breakup, longer air- 
water contact—it means wide cooling 
range and close approach to wet bulb 
temperature. 


Open, visible distribution with its 


many operational advantages is in- 
cluded in Single-Flow engineering. 
All mechanical equipment is Marley 
designed and Marley manufactured 
for cooling tower use exclusively. 

The rugged structural strength and 
long-tested durability that character- 
ize all Marley design are engineered 
into every Single-Flow tower. Ease of 
maintenance and safety of operation 
are functional features of these high 
performance towers. 

Marley Application Engineers, lo- 
cated in fifty leading cities, will gladly 
give you further information on 
Single-Flow cooling towers. 


The Marley Company, Inc. 


KANSAS CITY 5, MISSOURI 
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[ What's New in Equipment | 


Angle Adapter for Riveting 


Huck Manufacturing Company has 
announced a new Angle Adapter which 
expands the scope of blind riveting to 
additional assembly and maintenance 
applications. This Angle Adapter, when 
used in conjunction with either a Huck 
Hand Riveting Tool or an Air Riveting 
Tool, simplifies assembly of previously 
inaccessible deep channels, hard to reach 
corners and otherwise difficult-to-rivet 
locations. One person from one side of 
work can drive Huck %, 5/32 and 3/16 
inch ameter Self Plugging or Pull 
Through Blind Rivets in a clearance 
space of four inches from the nose of 
the riveting tool to the back face of the 
Angle Adapter. The Adapter fits onto a 
Huck No. 93 Air Riveting Tool or a 
No. 94 Hand Riveting Tool 


(Circle No. 30 on Postcard) 


Lightweight Fire Shield 


\ lightweight fire shield, made of 
glass fiber insulation, has been developed 
by Gustin-Bacon Manufacturing Com 
pany, enabling firefighters to approach 
within a few feet of a fire with effective 
protection against radiant heat. Weigh 
ing only 26 pounds, the shield can be 
carried by one man on the run over 
ditches or rough ground. The user 
maintains vision thr h a “peep hole” 

l. His 1 shielded by 


s and dissa 


ne 

minute, 16 1 1 t im, det 
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t manutacturé 


hemical and 1 
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Electronic Trouble Spotter 


Erwood, Inc., claims its Electro-Probe 
makes it possible to locate and diagnose 
developing trouble spots in apparatus, 
motors and machines while they are in 
operation before a failure occurs. Incor- 
porating a pick probe and three- 
stage amplifier Electro-Probe is 
unaffected by a being 
sensitive only to vibrations » point 
ot contact ope aker and hea iphones 
provide audible comparison of vibration 
sounds within a rat of 60 decibels. A 
calibrated meter provides visual 
cation. The pr »be perates on 36 wat 


110-120 volt, AC 60 cycle current 


(Circle No. 33 on Postcard) 


Extruded Plastic Packing 


A new, extruded Teflon Plastic Pack 
ing, designed for difficult packing appli 
cations, has been introduced by the 
Flexrock Company. It has proven suc 
cessful in centrifugal pumps handling 
acids, caustics and hard-to-handle sol 
vents, operating at varying speeds from 
low rpm to 3500 rpm and higher, accord 
ing to the manufacturer. Called Teflon 
Plastic Packing 403, the new prod 
uct is composed of shredded Teflon 
Blue Asbestos, combined with suitable 
binders and lubricants, extruded into an 
open cotton yarn jacket 


(Circle No. 34 on Postcard) 
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Gas Scrubber Unit 


Hig! rubbing ff ncy id low 
t ! ires of 

anu 

Com 

yntain 

nT lensable 

lids which 

a chemical 

solids and 


‘ompany Publication 


Phase Equilibrium Computer 


Beckman Instruments, Inc, is now 
producing the Beckman Phase Equili- 
brium Computer for vapor-liquid calcula- 
tions, permitting technically trained peg 
sonnel to solve a much greater volume 
of vapor-liquid relationships than by cof 
ventional methods. The manufacturegS 
claim that non-technical operators cap 
solve complex phase equilibrium equé@ 
tions in three to four minutes, as com> 
pared with as much as one and one-half 
hours required by trained personnel using 
conventional trial and error calculating 
procedures. Operation is simple. ° 
data, consisting of analyses of the feed, 
together with equilibrium constants for 
the given temperatures and pressures, 
set into the machine by means of 
bered decade dials. A few 
justed to balance the network, as 
cated on a null-indicating meter, 
ratio of total liquid to total vapor 
solved. Complete information is available 


upon request 
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Laboratory Equipment 


Technical Equipment Company is ine 
troducing to the market an extensiv€é 
troleum products testing labs 
equipment, and has prepared @ 

chure listing materials currently 
available. All equipment has been de- 
signed to conform to relevant American 
Society for Testing Materials and Fed- 
eral specification. The company offers 
to modify the standard design of all 
equipment to conform to material and 
design changes desired by the customer 
r to ct m design and build equipment 


non-standard t s 
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includes design changes that mini 

! weld metal required 
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INSTALL 


CHAPMAN 


Tilting-Dise Check Valves 


Take another look at the diagram below. That tilting disc actually 
balances as it closes so that it cushions itself into a drop-tight seat... 


without any slamming under usual piping arrangements. 
& & & 


This means far lower head loss than with other types of check valves. 


It means, too, far lower rate of wear of moving parts . . . for the disc is 
the on/y moving part. In fact, it means more savings and less trouble than 
you ever knew you could get with amy check valve. Write for Catalog 
No. 30, giving complete test results at some of the country's leading 


engineering laboratories. 


THE CHAPMAN VALVE MFG. CO. 


INDIAN ORCHARD, MASSACHUSETTS 


Cross-section of the Chapman Tilting- 
Disc Check Valve. A feature of the de- 
sign is that the disc seat lifts away from 
the body seat when opening, and drops 
into contact when closing, with no 
sliding or wearing of the seats. 
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Whether your requirements call for heat ex- 
changer gaskets larger than 100” in diameter, or 
smaller than 10”, you can get the exact size you 
want ... hand-tailored to the shape you need... 
simply by specifying “Johns-Manville Goetze.” 
And because they’re precision-made, you'll find 
these better gaskets provide the effective sealing 
and longer life that make them actually cost less 
in the long run. Each gasket is carefully con- 
structed in every detail to assure accuracy of fit 





... Goetze Heat Exchanger Gaskets 
are precision-made for longer service 


... to provide ample lap widths and uniform rib 
widths ... and to prevent trouble-making wrinkles 
or cracks on the corners. 

If you're having trouble with persistent joint 
leakage and frequent gasket replacements, find 
out how little it costs to have Goetze Heat Ex- 
changer Gaskets tailored to your requirements. 
Your blueprint or template will bring a prompt 
estimate. Address Johns-Manville, Box 60, New 
York 16, New York. 





Johns-Manville Gotlgé GASKETS 


1 Gulf Publishing Company Publication 


THERE'S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE 
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Consolidated Safety Relief 
Valves installed on main 
scrubber at Stanolind Oil 
& Gas Co., Stano, Kansas 


NO WORRY ABOUT OVERPRESSURES HERE! 


DEPENDABLE TIGHTNESS is paramount 
in valve safety standards. That’s why 
Consolidated Safety Relief Valves are so 
widely used throughout the process in- 
dustries. They provide absolute protec- 
tion against overpressures In piping, 
pumps, processing equipment and stor- 
age tanks—safeguard life, property and 
production, even in the severest service. 


Key to the reliable safety of Consolidated 
Safety Relief Valves lies in their supe- 
rior design and construction. Outside 
bevel seat and floating guide construction 
permit the disc to seat on a radial seating 


surface. Leakage due to discharge piping 
stresses is impossible. Complete tightness 
is assured in all positions within the de- 
flection range. Maintenance and stand- 
ardization problems are minimized: 
Consolidated Safety Relief Valves have 
25% fewer parts than ordinary safety 
valves. Service life is outstanding. 

For absolute protection against overpres- 
sures ... for continuous, economical per- 
formance at the rated capacity —invest 
in Consolidated Safety Relief Valves. 
Your local distributor will gladly give 
you all the facts about their quality and 
operational features. 


CONSOLIDATED =:..-- VALVES 


ora :] A product of MANNING, MAXWELL & MOORE, INC. tutsa. OKLAHOMA 


AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ 
CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND 


t MAKERS OF ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES 
M VALVES, ‘ASHCROFT’ GAUGES. BUILDERS OF SHAW -BOX 
—r OTHER LIFTING SPECIALTIES. 





New Patents Affecting Petroleum Refining | 


Dr. Heinz Heinemann ater he adduct of urea anc raight Phillips Petroleum Company 
a : . ~ hair Iroc ns i h ithdrawn A process is claimed of treating a raw 
nd decomposed ’ 2,606,214 wet natural gas containing propane and 
heavier constituents t transter such 
Propane Fractionation of Reduced gaseous constituemgs from a low pres 
Crude Oil with Recy-le of Heavier sure to a high pressure residue gas 
—- Bottoms. 1. ( Benedict t Phillips stream without compressing as a gas 
Refining Petroleum ( ‘ said gaseous constituents. This is done 


. \ lubricating i tock om low by a plurality of consecutive absorption 
Methods for the Acid Refining of Hy- asphalt-content reduced rude lubri one. wih the use of a lean abs eden 
drocarbons. G. W. Edwards to Sox cating oil st s is fractionated with oil. U.S.P. 2,608,516 
Ar Frat © 5 rT separati : liquid propane under high pressure and 
at relatively temperature without Process for the Production of High- 
the formation ard asphaltic deposits Quality Heating Oils. FE. J. Nichaus, 
Details are claimed, U.S.P. 2,606,859 Ir. and H. F. Whitney, Jr., to Stand 
ard Oil Development ¢ 
Continuous Separation of Hydrocarbons Virgin petroleum oil n th 
with Cuprous Halide Absorbents. S heating oil range is first contac with 
P. Robinson t Phillips Petroleum a relatively weak NaOH solution and 


Company thereafter with oxygen and a relatively 
unsaturatec [ 


nsaturated lrocarbons containing ong NaOH solution at a temperature 
bon mix 


not more than five atoms are sena 105-160 I The thus treated oil is 
rated trom ‘ ‘ nixture contam ntacted with water, whereupon a high 


ng ther gether boilin ; tv oil of low mercaptan content is 


Process for Breaking reweioum Emul- 
sions. M. DeGr 


nore saturatec ! roca! ! vy ab stained, U.S.P. 2,608,522 
orb g the 
Process for Utilizing Prepared Oil- 
Bearing Material as a Filtering Agent 
1 ‘ in Solvent Extraction by Continuous 
? 606,938 Countercurrent Flow. M. B tt 
> ENE New Jerse 
os Process of Separating Vinyl Xylenes f 


7 f hyl 1 
Separation of Oxygen-Containing Or- mong = 7 7: a -_ a vred- 


ganic Compounds from Aqueous thoas aie” Seats Samana 
Mixtures. F. H. Brunner, H. V. Hess ee a ; 
Ay to The Texa 


ind G | 


Catalyst Preparation, 
Activation and 
Regeneration 


ae ‘ os a ae Process for Regeneration of Spent Doc- 
ant ee es tor Solutions. R. M. | { 
607.72 Oi} Developn 
Alkali n 
: f Shal > BR Senie Method of Separating Light Hydro- n the sweet 
—_ > ; S m9 oi Some Pe carbon from High-Pressure Gas. |!) Is are res 
McDonald, Jr and T. H. King 


m Ohl 


1 
>? 605.165 


2 606.1 ; laime: ns ’ 7 Recovering Antimony Trichloride from 
Hydrocarbon Extract Phase F 
Method of Removing Inhibitors for Color Stable Gasoline Compoetion. B Deters 1 0 
Urea Adduct Formation. W. S £ R. Strickla O} Indiar 
l W _ rschied and , lenneed ¢ mrt , 
\ paraffir 
ntains 0-46 n r¢ n ¢ tetrz tron h tra phase 
l act 10-15 
based 1 based on the weight 


amounts o extract). Antimony trichl 


lenediamit lizes out and is sey] 
ft 2,605,211 

t x lant 

stabilizer Regeneration of a Costontasd Pischer- 
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Phillips Petroleum Comy 
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EXTRA BARRELS OF HIGH QUALITY GASOLINE FOR 
THE REFINERY POOL CAN BE HAD THROUGH THE USE 
OF FILTROL'S LOW COST CRACKING CATALYSTS. 


AS SHOWN IN THE EXAMPLE BELOW, HIGHER YIELDS 


OF CATALYTIC NAPHTHA, GREATER UTILIZATION OF 
BUTANES FOR PRESSURED GASOLINES, AND THEREBY 
INCREASED TOTAL GASOLINE YIELDS, ARE POSSIBLE 
WITH FILTROL CATALYSTS. 


REFINERY GASOLINE PRODUCTION 
OTHER 
: FILTROL SYNTHETIC 
REASONS FOR USING CATALYST FLUID “58 FILTROLSR SILICA ALUMINA 
FILTROL CATALYSTS GASOLINE B/D RVPBON* B/D RVPBON* B/D RVP BON* 


STRAIGHT RUN 
AND THERMAL 10,000 77.0 68 10,000 7.0 68.0 10,000 70 68 


REFORMED 
NAPHTHA 1,792 50 84.1 1,790 50 842 1873 50 826 


CAT-GASOLINE 6,700 49 905 6,620 ? 91.5 6,300 70 92.5 
POLYMER 950 25 110 950 2.5 110 950 25 110 
BUTANE 1,384 68.0 105 1,137 68.0 105 1,127 68.0 105 
BLEND 20,826 10.0 81.0 20.497 100 81.0 20,250 100 81.0 


j excess butane 


esistant catalysts 


*Blending Octane Number 
(Research Method) 


THESE EXTRA OCTANE BARRELS MEAN EXTRA DOL- 
LARS; AVAILABLE TO CATALYTIC CRACKING OPERA- 
TORS EVERYWHERE THROUGH FILTROL CATALYSTS. 


FILTROL CORPORATION 
OFFICES: 727 WEST SEVENTH ST., LOS ANGELES 17, CALIFORNIA 


* PLANTS: VERNON, CALIF.; SALT LAKE CITY, UTAH; JACKSON, MISS 
Slit CATALYSTS ano ADSORBENTS 


"r~ ef¢ U S PAT OFF 
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[ Patents 


fluidized mass in a gas inert to the car 
bon deposited on the catalyst at the 
prevailing temperature. The carbon de- 
posit is abraded by the contact of the 
catalyst particles with each other. The 
abraded carbon is removed in the 
effluent gas stream from the thus re 
activated catalyst. U.S.P. 2,605,234 


REPRESENTATIVES IN 


Reactivation of an Alumina-Metal 
Oxide Catalyst. E. W. Pitzer to Phil 
lips Petroleum Company 
Spent catalyst comprising alumina and 

a difficult-to-reduce heavy metal oxide 

is digested in finely comminuted state 

with a mixture of NH,NO, and HNO, 
to extract at least a portion of the said 
metal oxide. The resulting mixture is 
dried and then heated to convert any 
metal nitrate formed to the oxide 
U.S.P. 2,605,235 


Sier-Bath GEAR and PUMP CO 


9261 Hudsen Bevleverd, North Bergen, N. J. 
Alse Manufacturers of ‘‘Geerex'’ 
Goars end Flexible Geer — 





Silica-Magnesia Catalyst for Hydro- 
carbon-Oil Conversion. G. M. Webb 
to Standard Oil Company (Indiana) 
An improved silica-magnesia catalyst 

of stable activity and regenerability in 

the conversion of hydrocarbon oils con- 
sists of a homogeneous, porous mixture 

f catalytically inactive silica with up 

to 25 percent MgO in the form of cata 

lytically active magnesium _ silicate 

U.S.P. 2,605,237 


Sier-Beth External Gear & Bearing Screw Pumps for 
non-lubricating materials. Sier-Bath “Geerex” Pumps for 


PRINCIPAL CITIES. 


lower pr 


Capacities 1-700 GPM; Discharge 1000 
PSI for viscous liquids, 500 PSI for light 
oils. Horizontal or vertical construction. 


Shows 
pp ep 
filled for prompt quotation. 


New features cut maintenance requirements, pro- 


vide easier servicing, longer life. Other advantages 
include: no metallic contact between rotors—high 


volumetric efficiency—only suction pressure on 
stuffing boxes—direct-connection up to 1800 RPM. 


scribes Complete Line of 
NEW SCREW PUMPS! 


Write for “Screw Pump Re 


For Pumping Lubricating Fluids and Semi-Fluids 


SCREW PUMP 








Coprecipitated Silver-Beryllium Oxide 
Catalyst. G. W. Sears, Ir. to E. I 
du Pont de Nemours & Company, 
Ine 
A catalyst adapted to catalyze the 
xidation of ethylene to ethylene oxide 

is obtained by coprecipitating a reduc 

ibie oxygen-containing silver compound 
and a corresponding beryllium com 
pound in an Ag:Be weight ratio of from 

10:1 to 5000:1 from a solution contain 

oth metals. The 
a muxture 
rvilium oxide 


Internal Gear 
& Bearing 
ROLLER BEARINGS 
at point of high 
redial lead 
LOCKNUTS BEHIND TIMING 


GEARS facilitate repairs 


2,605.23 


Silver-Beryllium Oxide Catalyst and 
Method of Making Same. G \ 


Net irs & ( 


Sears, Ir and W. W Thompson to 


Pont 


patent is cl 
> 605.239 


nere 


treate re i special manner 
tually obt a mixture in which 
g:Be rat s from 100:1 to 500:1 
? 605.240 


INTERCHANGEABLE ROTOR SCREWS moke major 
everhauls simple, inexpensive—greatly reduce need 


(and expense) of periodic pump replacement 


Process for the Production and Recov- 
ery of Organic Peroxides. A. |} 
Robertson and A. R. Jones t Stan 

Oil Development Company 
ht run hydrocarbon fraction 
the 80-190 {¢ range is ox 
quid phase with air at 
115-165 ¢ The resul 
I } Ir arb ns al d 


usly passed 
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NEW Sier-Bath 


Regeneration of Alkaline Solutions 
Used in the Removal of Sulfur Con- 


axially for less weer on bearings 


end timing gears 


BALL BEARINGS position rotors 
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sectional hairpin 
heat exchangers 


@ Brown Fintube’s interchangeability of parts, exacting design 
and precision manufacture has “licked” obsolescence. 


The sections can be used in one bank after another — on different 
duties — and different products. A bank can even be broken up and the 
sections shipped to two or more plants, miles apart, re-assembled and 
reused. Sections not in use serve as “stores” for other sections on 
stream. They are never obsoleted by changes in duty or plant re-arrange- 
ments. You can use and reuse them until they are completely worn out. 
Estimates and quotations furnished promptly. Write for Bulletin No. 521. 





Sectional Hairpin Heat Exchangers 
Tank Suction and Line Heaters 


I HE BROWN FINTUBE CO Fintube Heaters for Bulk Storage Tanks 
© indirect Process Air Heaters 
Fintube Heoters for Processing Tanks 


’ , 
Elyria, Okéo integral Welded Fintubes for Any Heating, 


Cooling or Heat Transfer Service 
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Process of Reacting an Organic Com- 
pound of Aluminum and/or Mag- 
nesium with a Group IV Halide to 
vee a Catalyst. J. P. West to U1 


Ohl lu mpany 


mmMposi 
tal salt 
? H06.877 
Double-Calcination Process of Prepar- 
ing an Alumina-Platinum- Halogen 
ave. V. Haensel to Universal Oil 
roducts Comnan. 

a is calcined and 
roplatinic acid-am 
solution in ar 

ent by weight 
aqueous HF is 


lumina in an amount 
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catalyst containing 

rine by weight of 
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2 606,878 
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ticles. l ( H Universal Oj 


1 strippin 


? O07 663 


‘ublishing ( 


Catalysts. R. N. Fleck lInion O} Patents 


Ipany t Cal rnia 
t alyst tor hydrocarbon conver metal —— ; promoter 
anic metal oxides 2 608.535 — 
rier material, in ; 
t a heter 
Removal of Carbon from Hydrocarbon 
— Catalyst. C. E. Hemminger 
ndard Oil Development Com 
2,608,534 
vating fluidized catalyst 
Carbon-Containing Fischer-Tropsch parti n a vdrocarbon synthesis 
Cosalyet and its Preparation. B. G process ¢ catalyst withdrawn fro 
Gillesy t ard QOul Develop t dense “fluid ized bed in the reactior 
arged to an elutriation zor 
synthesis catalvst gasiform matertal owed upwardly 
btained by nt ne in obstructed paths and at 
ntimately mixed separatior 
hnely ! led | t par | according to the 


particles hav- 


e Structural Steel © Reinforcing Steel 


© Steel Warehouse Products 


AUSTIN BROTHERS STEEL CO. 





GENERAL OFFICES PLANTS 
1815S COOMBS STREET DALLAS, TEXAS 


DALLAS |. TEXAS HOUSTON. TEXAS 


mpany Pul 





Patents 


contacted under cracking condi 


with heated catalyst of 


gher 


activity. U.S.P. 2,605,214 


mycrocasben Conversion Process. S. ( 
astwood t Socony-Vacuum il 


( 


Hig 


Reactivation of Cuprous Oxide Oxida- 
tion Comsyets. K I w ar I 
ke! t s | pmetr 


Ir 


npany In 
liqu 
wer boilir 


ct bed 


witl 


granular 


aterial which is moved 
by withdrawing a stream 


erial from the lower 
ne while char 
this bed at ; 

along its lengtl 
nversion of the liquic 


gasiform product 


oiling hydrocarbons 


section 
ge stock 
an inter 
t effect 
1 hydre 
contain 


More 


laimed. U.S.P. 2,606,861 


Particle Contacting Apparatus. 


Stepl niversal Oil Pr 


Cracking and Refining 


Catalytic Cracking of Nitrogen-Contain- 
ing Oils. L. S. Galstaun to Tide Wate 
Ass l mpany 

] cracking f 
mtaming rf gen 
tend to poison tl 
! ntacted im 
inder non-cracking 
alyst of relatively low acku Ir 
sufficient to ; b arl 
i part o a tt 
The u grav 


. WITH BLAW- 


is claimec 
cting fluidi 


nvers I pr 


t hydroc 


m reac 


1 of an 
] 


red Cata 


rocesses 
arb ns, 
tion and 


one. The 


2,608,473 


1 the contin racking 
on F r 11 ropane t« 


rel gas, are employed 


itating 1 npact bed 


reactor , xture 


KNOX 


RY > orEP 
eve sare ste? GRATING 


Everyone walks safely, confidently on 
Blaw-Knox Electroforged Steel Grat- 
ing the one-piece panels stay rigid 
and strong — without shimmy or shake 
— because there are no parts to work 
loose. Twisted cross bars provide 
sure footing under the most adverse 
conditions For complete informa 
tion, write for Bulletin 2365 


BLAW-KNOX GRATING 
Industry's first choice for 
* SAFETY * STRENGTH + LONG LIFE 
* LOW UPKEEP + SELF-CLEANING 


Grating Department 
BLAW.-KNOX CO., Blow-Knox Division 
2005 Farmers Bank Bidg 

Pittsburgh 22, Pa. 


BLAW-KNOX 


ELECTROFORGED 


STEEL GRATING 


latter 


Production of a Gas by Cracking 
Propane. L. W ollock t 


Petroleum ( ek. 


Phillips 


of hydro 


produce 
| 
through 
pane 


and steam the reaction zone 
under speci nditions of temperature, 
pressure an : on period. The 
removes a substantial p 

carbor normally deposited 

action zone. U.S.P. 2,608,478 


Catalytic Cracking of Hydrocarbons 
with a Silica-Alumina-Zirconia .Com- 
posite. ( l Thomas to Universal 
Oil Products Company 
Ordinarily liquid hydrocarbon 

trons are cracked im the presence of a 

catalyst prepared by calcining a mixture 

f silica and alumina obtained by sub 
ting ite to mild treatment with 

acid an the same of alkali 

metal. Zir« ‘ n also be contained in 
the mixture e zeolite i btained by 
drying a mixture of hydr« oxid and 

alkali cation. U.S.P. 2,608 


Polymerization 
And Conversion 


Conversion of Heavy Carbonaceous Oils 
to Motor Fuels, Fuel Gas, and Syn- 
thesis Gas. ( A. Coghlan to The 
Texas Company 
Details are claimed for a process for 

converting heavy hydrocarbons t 

lighter ones uel gas and hydrogen 

containing gas. The oil is dispersed in 
the form of droplets into the top of the 
reaction zone into contact with an up 
wardly flowing stream of hot gases 
comprising CO and H; at a _ temper- 
ature of 800-1500 F. Free flowing par 
ticles of coke are formed from the 
downwardly moving volatilized droplets 
and are subjected to further treatment, 
while a vaporous effluent « hydro- 


carbon vapors and gases i iarged 
om the upper portion « le reaction 
ne. U.S.P. 2,605,215 


Process for the Preparation of Acety- 
ae Compounds. P. J. Garner and 
A. Firth to Shell Development 
Company 
An 
it least 
tyne-1 
ediun 
s luble 
Oos 5 
in t 


LSP. 2,605,295 


Fluid Type Catalytic Reaction Cham- 
ber and Method of , See Same. 
] B s \. Guyer 
Phillips Petr 
\ fluid ty 

structed ir 

livided s 


strean 


l witl 
vapor SP. 2.6060 
Fluidized Conversion and Coking of 

pm Petroleums I \ fi t 
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‘‘An atmosphere that sustains 
individual achievement”’ 


The future of the nation’s scientific 

idvancement will depend on “an at 

osphere that individual 

hievement,” Crawford H. Greene 

ilt, Du Pont president, said recent 

ceremonies observing the 50th 

of the establishment of 

( iy’s explosives laboratory 
bstown, N. | 

e no doubt that our labora 

‘ 1 the next 50 years 

results which will ike contributions 

of the past 50 seem elementary,” he 

But we ust have a system 


sustains 


tories can achies 


recognizes individual effort 

rather than 
pen ilties, for accomplishment 

Pioneers of 1902 had the determi 

on to show that creative thought 

ed to industrial problems could 

many produc ts and LN prov 

for the betterment of man 

In spite of Americas tremen 

estment in research facilities 

h is not dollars,” he said; “it 

ironment in which individual 

vst effective. Even 


oviets he noted have found 


ind provides rewards 


e can be 
ssary to provide incentives of 
sorts if their research is to 


ZTCSS 











College Engineering Professors 
Get Practical Experience 
At Du Pont 


Early last vear, Du Pont invited a 
group of engineering educators to 
] 


spend one year in the company's engi 


neering department The professors 
were not given direct job assignments 
but worked on a schedule taking them 
throughout the entire Du Pont engi 
neering organization 

lo make possible this “Year-In 
program the Du Pont Com 
pany assumed the regular salaries and 
normal ¢ xpenses of the educators 

Dean David I Arm of the School of 
Engineering at the University of Dela 
ware was the first to complete the pro 


Industry 


gram. Describing the benefits resulting 
from it in an article in the Journal of 
Engineering Dean Arm 
said, “Through an interchange of infor 
mation, both industry and engineering 


Education 


colleges better understand each other's 
probk m: it should make for education 
il programs better suited to the needs 


of industry; it should result in better 
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Du Pont “Brand Name” Presentation 
Helps Oil Companies Build Up One 
Of Their Most Valuable Assets 


No one likes to be called “fellow,” 


“guy,” or “hey you.” If anyone should 


happen to call you by one of these inadequate titles, you would probably 


be offended 


It follows that, because of your reputation, you are proud of your name 


It distinguishes you from the crowd. It stands for the things you stand for. 


Naturally, therefore, you want people to use your name whenever they refer 


to you. And the same is true of your company and of you products 





BY GRAPHICALLY ILLUSTRATING the quality factors that influence the perform- 
ance of your gasoline, the Du Pont brand name presentation helps dealers to think 
of and talk about these factors as distinguishing features of your own brand 


WHAT'S IN A NAME? 
A company Ss name Is one of its most 
valuable assets. It represents more than 
producing wells and refineries and of 
fices. It also represents a vast number 
individual skills are 


coordinated to build certain distinct 


of pe ople whose 


it enables the 
individual who participates to observe 
at first hand engineering in action; and 
it creates good public relations both for 
industry and for engineering educa 
tion 

The greatest benefits are long 
range and perhaps can never be sub 
ject to compk te evaluation. It seems 
however, that as 
more engineering college administra 


counse ling of students 


logic al to assume 


qualities into the products you sell 
And it represents, to the buying public 
your reputation for produc ing depend 
able products 

It is because of this reputation that 


your company prospers in 
OVER 


tive officers take advantage of such op 
portunities, the benefits will increase 
accordingly. All industry will then be 
supplied with better trained graduate 
engineers because of better polic 1es 
methods, and philosophies adopted by 
the « ngimeering colle wes 

Since the benefits of such a program 
accrue to all industrial companies,” he 
said, “other progressive organizations 
might well consider similar plans.’ 


our highly competitive sys 
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That's 
make the 
nd br 


Brand Name 
tem why 
most of your company name 


ind THAIN 


REASON FOR BUYING 
loo many motorists torm the habit of 


using gener ] tern 
rasolines such as “Regular High 


Test " Pre And unless vou 


encou e mot 


nit J 
to use your brand 
vse general terms 
t them to think of 

or premium as 
! — 


Jular and 


rists 


of ti 


gy every motorist conscious 
Lire incl of the 
stands for—you are suy 
yardstick for 

i definite 
brand in 


our brand n quali 
s the name 
com 


reason for 


1 competitive 


A MENTAL PICTURE 

llustrate this point let’s take the 
familiar example of automobile names 
When the name of a certain make of 
nentioned immediately 


rhis 


idea of 


ws sis you 
have a mental picture of the car 
than av igue 
body. It is vivid 


sudcdests to vou In 


nice : 
picture is more 
wh 
bere 


numerable distinctive details about the 


els, engine, and 


wuse the name 


car—its lines, speed cost, etc. 


EACH DISPLAY 


the speaker on a 


s built progressively by 
arge flannel board 
When pressed with the hand, the velvet 
like bocking on the individual cards 
sticks readily to the flannel surface 


Gasoline however 
what difficult problem 
it’s harder for the driver to visualize its 
Yet, by 


in regard to the 


presents a some 


more because 


educating motorists 


qu ilities for 


qualities 
which 
isn ited you 


your in stimu 


gasoline 
issociate these 


late them to 
with your brand 


GETTING DEALER COOPERATION 


portance 
ree ) 


qu ilitic s 


lo help you increase the ir 


] , 
brand Dames AS a Se | me 


E. 1. DU PONT DE NEMOURS & COMPANY [INC.) 


mington 98, Delaware 


Petroleum Chemicals Division @ W 
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To Work With Refiners On 
Automotive Combustion Problems 


JOHN D. ROGERS 
John D. Rogers joined the Du Pont 
( ompany in 1951 as 
it the Petroleum | 
f this vear he 


i senior endimeet 
In July 


was transferred to the 


aboratory 


has developed a presentation designed 
to stimulate dealers to pron ote your 
brand names more agure ssively 

lhe presentation is worked up pro 
gressively on a large flannel board. It 
illustrates graphically all the various 
factors which contribute to 
quality and performance 
high volatility for quick starting and 
warm up num 
und fast acceleration. It 
too, how the 
bk nce d to l rovide balanced pe rtorm 
And it explains how these quali 


gasoline 
suc h as 
octane 


fast is well as 


bers shows 


various hydrocarbons are 


ance 
built into vour own gasoline 
brand through catalytic and thermal 
cracking and polymerization, as well 
is by the addition of tetraethyl! lead 


ws are 


PERSONALIZED SERVICE 


Du Pont is prepared to make up a 
brand presentation for any oil 
company desiring it. 

And each is tailor-made to the indi 


vidual requirements of the oil company 


THAlnie 


requesting it It is designed to stress 


Chice 
District | — 
Offices: J Houston 

Los Angeles, Calif 
IN CANADA. Canadian industries Limited 


Toronto, Ontario 


Petroleum Chemicals Division techni 
cal group as an automotive technolo 
gist 

Before coming to Du Pont 
was engaged in fuel development work 
for the Standard Oil Company of Cali 
fornia, specializing in rocket and jet 
aviation fuels. Previous to this, he was 
employed by Wright Aeronautical 
Corporation as a analyst 
and design engineer on B-29 engines 

After his B.S 
mechanical engineering from the Uni 
versity of Delaware, Rogers was an in 
structor at Yale where he specialized 
in internal combustion « ngines. He re 
ceived his Masters degree in mechani 
cal engineering at Stevens Institute of 
rechnology and did advance study in 
thermodynamics at the University of 
California at Berkeley 


Rogers 


combustion 


receiving ce uree in 


any or all of the specific qualities of 
the « ompany s brand that the company 
may 

In addition, Du Pont will also be 
glad to design an individualized book- 
let to go with the presentation 
can be 


aesire 


The NM 
taken home by 
the 
brand name mes 
penetrating and 


given out to be 
ce aler 
thereby making the 
sage a the 
memorable 

If you would like to have Du Pont 
make up an individualized brand name 
presentation for 
would like further information on these 
presentations, get in touch with your 
Du Pont representative or the nearest 
Du Pont district office 


each seeing presentation 


more 


your company or 


Better Things for Better Living 
through Chemistry 


.| Petroleum Chemicals 


\ Wilmington, De 
District <cage 
| vise 
Laboratories: } Heuston, Tones 
E! Monte, Colif 


Montreal, Quebec— Calgary, Alberta 
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particles de- 


lepositior trom oarse 
¢ luct of the process. U.S.P 


aS a pt 


? 606,144 


Interpolymers of Styrene with Styrene- 
Butadiene Copolymers. E. 1). Morris 
G. A. Griess to The Dow Chem 


Emulsion Polymerization Using Ultra- 
sonic Vibrations to Effect Emulsifi- 
cation. |. M. Kolthoff and C. W. Carr 
t I s Petroleum Company 

l the et n polymerization 


‘ r ! int t njugated 


ultr 
f 20-500 


intensit 


> 606.174 


Alkali Sulfate Salts of Ethylene Oxide 
Condensation Products as Emulsifiers 
for Styrene Polymerization. M. K 


Process for the Polymerization of 
Ethylene in the Liquid Phase with 
“Alfin” Catalysts. T. | to M 
iss 


Conversion of Hydrocarbons with the 
Use of a Hydrogen Fluoride Com- 
posite Catalyst | I Penick t 
s Vacuur npat 


\ 


() 


? 606 ROI 


Catalytic Conversion of Hydrocarbons 
in the Presence of Regeneration 
Gases. P. C. Keith to Hyd | 
Researc! t 


car ty« 


1 Gulf Publishing ( 


mass maintained a pressure of 200 
800 psig The regenerating gas shall 
consist of steam and oxygen of at least 
90 percent by volume purity in molar 
proportions of 3:1 to 7:1. The regenera 
tion is effe at a temperature of 1600 
2500 F. and egeneration product 
msists predominantly of H: and CO 
his product ¢ s then flowed through 
e€ mass in countercurrent direction to 
! rer The hydrocarbons 
njyected into the 

nt intermediate he 

temperature of SOO 

en partial pressure 

1intained in the re 

luct gas and hy 

version zone, trom 

which this 1 t thdrawn. U.S.P 


? O06 R62 


Process and Apparatus for the Conver- 
sion of Hydrocarbons and the Strip- 
ping of Vaporizable Hydrocarbons 
from the Fouled Catalyst. C. A. Rel 


hein to Shell De 


Hydrocar 


lopment Company 


ntinuously 
1 cracking 
. a 


} 
i « 


? HDO. 86 


Patents 


Emulsion Polymerization of Vinylidene 
Compounds in the Presence of Hy- 
drazine-Alkylenepolyamine Composi- 
tions. W. B. Reynolds, J. E. Wick 
latz and T. J. Kennedy to Phillips 
Petroleum Company 
In the emulsion polymerization of a 

CH,=C< compound alone or together 

with a conjugated diene with 4-6 ¢ 

ator oxidant-reductant combina 
tion comprising an orgarlic peroxide and 

a mixture of alkylenepolyamine and hy 

drt U.S.P 


1s an 


uzine is used as the catalyst 
? 606,893 


Conversion of Olefins, Carbon Monox- 

ide, and Hydrogen. B. L. Evering and 

I Peters to Standard Oil Com 
Indiana) 

d stock comprising an olefin, 

ethylene, propylene, or n-bu 

tene, and 5-40 percent by volume of a 

mixture of H, and CO in a mole ratio 

f H.:CO between 0.5 and 10 ts con, 

tacted with an alkali promoted irog 

lyst mperature of 350-425 CG 

1500 psig \ hve 

1 which containg 

olefin f the 


s btaine 
oms than the 
SP. 2.606.939 


Polymerization of Olefins. 
1 J. A. Reid to Phils 


mpany 


Catalytic 
(. ¢ R 


us lefir ee et v- 

d under polymerization 
a catalyst consisting of 
f nickel oxide dis- 
proportion of silica 
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A WONDERFUL SERVICE RECORD... 


that’s the reason why Murray Steam Turbines are universally 
accepted and approved for all types of drives. 


Write or see your Murray representative for detailed informa- 
tion, on single stage or multi-stage turbines—for high, low 
or intermediate pressure applications. 


MURRAY IRON WORKS (CO. 


FIRST 


IN OPERATION 


cosT 


BURLINGTON, 
IOWA 
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Clean towers in-place 


... save up to $1000 


Working size blueprint: of 
this installation are aval 
able. No charge 


FREE BOOKLET! 
This 28-page illustrated 
booklet contains a wealth 
of tested techniques for 
cutting corners on many 
maintenance cleaning 
jobs. Send for FREE 
copy! No obligation 


ERE’S the blueprint of an 

Oakite installation that cuts 
tower cleaning time to as little 
as 24 hours .. . saves up to $1000 
Material? Recommended Oakite 
detergent solution for speedy, 
thorough removal of grease, 
waxes, entrained crudes — sul- 
fides, chlorides, oxides. Solution 
may be reclaimed and reused 


Method? In-place circulation of 
solution. No dismantling, ream- 
ing or sawing. Cleaning crew 
kept to a minimum no out- 
side help needed. Tower quickly 
restored to full capacity 


Results? Men who use it say: 
Never spent 80 bucks so hap- 
* “Increased 
output 400 gallons per hour. 


pily to save $1000 


Good results—even trays near 


top come out clean 


Details absolutely free, includ- 
ing blueprints. Write Oakite 
Products, Inc. 44C Rector St., 


New York 6, N.Y 


Technical Service Representatives in Principal Cites of U. S. & Canada 
P j 


OAKITE 


PETROLEUM SERVICE DIVISION 























MEET CORROSION PROBLEMS 


The chemical industries are employing more and 
more Croll-Reynolds Evactors in vacuum processes 
where corrosion resistance is a major consideration. 
These steam jet vacuum units provide pressures 
ranging from a few inches to a few microns. Croll- 
Reynolds is a pioneer in the use of new construction 
materials and our engineers are investigating corro- 
sion problems continually. 

Stainless steels, Monel metal, Beryllium copper, 
Ni-Resist, PMG metal, hard lead, special bronzes, 
Hastalloy, and Ilium are but a few of the special 
metals which find their way into our equipment. 
Carbon is used extensively as a lining material, and 
many plastics including Teflon and other synthetic 
materials are used for making complete Evactors. 

Consult our engineers for high vacuum equip- 
ment carefully designed for your specific conditions, 
and constructed of materials selected for your par- 
ticular conditions. 


<cnAnonke 


(UR 


REYNOLDS 


CROLL-REYNOLDS C0., Inc. 


Main Office: 751 Central Avenue, Westfield, N. J. 
New York Office: 17 John Street, New York 38, N. Y. 
CHILL VACTORS * STEAM JET EVACTORS * CONDENSING EQUIPMENT 


Petroleum Re finer 





gel containing 0.1-10 of alumina as a 
promoter. The catalyst has been acti 
vated by heating in an oxidizing at 
mosphere. A polymerized higher mole 
weight aliphatic olefin is recovered as 
the product of the process. U.S.P 
2,606,940. 


Method of Separating Isobutylene Poly- 
mers from Reaction Mixtures. H. G 
Hipkin, H. B. Horwitz and A. G 
Rogers to Standard Oil Vevelopment 
Company 
Isobutylene is polymerized at tem 

peratures below 20 F. in the presence 

of a volatile inert solvent by a Friedel 

Crafts polymerization catalyst to form 

rubbery polymers. In order te 

the solvent, the cold mixture 
and solvent is rapidly passed 
through an atomizing nozzle by means 
of atomizing steam directly into a flow 
~ hot vater U.S.P 


resinous 
vaporize 
of polymer 


ing stream 


? 607.763 


Vulvanizable Copolymers of Isobutyl- 
ene and 10-70 Percent Combined 
Butadiene. J. F. Nelson and L. M 
Welch to Standard ¢ Development 

npany 

xtur oT t ) vy weight 
of isobu 
temperature of 
xture is then 
percent con- 
isobutylene 
rafts metal 
a low-freez 
solvent, sucl 

2,607 764 


Conversion of Hydrocarbon Oil to Die- 
sel Fuel and Carbon Black. C. |. H« 
mers and EF. V. Mathy to P 
Hig ! 


rted 


> 608 470 


Apparatus for Contacting Gaseous 
Fluids with Powdered Solids, A 
Gilliam to Shell 7 | 


WVevelopment Com 


apparatus tf 
£ 1 with a fine 
catalyst has a conical b 
and a gas distribution 
t y disposed at the top of 
sure part The gas to be treated 
ring this losure part below the 
distributed in that 


f open ended 


part by a 
rality gas directing 


nduits. U.S.P 


ally arranged 
608,474 


Apparatus for Use in Converting Hy- 
drocarbons. E. W. Shand to Sinclair 
Refining Company 
An aj 


carbons in the 


paratus for converting hydro 
spheroidal 


presence of 
catalyst pellets of uniform size has a 


Oct her, 1952 


plurality of horizontally extending and 
vertically spaced tray-like shallow cham- 
many times their 
let ends of which 
are connected with the pellet feeder 
[hese chambers form restricted 
sages for maintaining a free rolling cata 
lyst bed at single pellet thickness The 
hydrocarbon vapor to be treated flows 
concurrently with the pellets and 
them t roll through the cl 


U.S.P. 2,608,47 


bers whose widths are 
heights, and the i 


pas- 


causes 
in bers 


Fuel. W. A 


Coking of Carbonaceous 
g Development 


Rex to Standard Oil 

Company 

Details are é 
producing volatile fuels from 
solid carbor abl fuels, 
oil residues, asphalts, oil shale and the 
like, with simultaneous production of 
coke. The charge material is contacted 


claimed of a process tor 
liquid or 
such as heavy 


Patents 


at elevated temperature with a fluidized 
U.S.P. 2,608,526 


mass of heated solids 


Temperature Control in Shock-Chilling 
Petroleum Vapor Phase Conversion 
Products. W. W. Holland to The 
Gyro Process Company 
In the vapor 

hydrocarbons, preferably at a tempera- 

1000-1550 F., the converted hy- 


phase conversion ! 


ture of 
I are sprayed with a cool 


medium to re 


lrocarbons 
hydrocarbon quenching 
duce the temperature to a_ reaction 
arresting degree, e.g. 600 F. This ar 
resting temperature 1s maintained con 
stant by continuously controlling the 
quantity of quenching medium to be 


sprayed U.S.P. 2,608,527 


Hydrogenation, Dehydrogenation, Aromatization 


Synthesis Gas Manufacture. J. C. Krejci 
to Phillips Petroleum Company 
Details are claimed of a process for 

producing synthesis gas, to be used in 

synthesis, from a 


the Fischer-Tr 
mixture of natural gas and oxygen 
U.S.P. 2,605,174 
Internal-Combustion Engine Production 
of Synthesis Gas. E. M. Barber to 
The Texas Comy 
A mixture 


yy the partia 


s produced 
‘ } Ir 


carbonaceous fue 
- ot eee 


ernal 


complete 
and H; 
2,605,175 


conversion of the fuel to CO 
Details are claimed U.S 


Catalyst Fluidization. |. P. Hogan and 
R. I Banks to Phillips Petroleut® 
Company 
In a reaction cl 

an upwardly flowing CO/H: gas mix 

ture in the presence of finely divide 

catalyst suspended 
perforated, cone 
tapering placed 


limensions are af 


amber for 


reacting 


reduced iron oxide 
as mixture 
upward axially 
f certain 
whereby improve distribut 


atalyst 1s 


SEPARATOR-FILTER-AIR ELIMINATOR 


FOR REMOVAL OF BULK QUANTITIES 


OF WATER, 


SCALE, 


ROUGE AND AIR- 


SEND FOR DESCRIPTIVE 
BULLETIN FEQ-5! 


..from Refinery or Gasoline Plant Process Streams, Pipe Lines, Tank 
Car Loading, Marine Refueling, Truck Loading Racks, Airport Re- 
fueling Trucks, and Airport Refueling Systems 


Wherever gasoline or light oils may be contaminated by water 


scale, muck, or air 
clean, dry fuel 


XCEL-SO can be depended upon to deliver 


WARNER LEWIS COMPANY 


BOX 3096 


A Gulf Publishing Company Publicati 
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OKLAHOMA 





KLEMP 


a 
J y 
Zl | v/ Grating and Stair Treads for Greater Safely 
| Canister Lining Reintorcemen Meshes for Longer Lite 


f KLEMP MEXTEEL installed in World's 


at this t Guilt ¢ ery in Port 


> The Klemp Metal Grating Corporation 


» has been serving the needs of the Oil 


Companies for almost Half A Century. 
«oaey During this time Klemp has produced 
and patented several specialized gratings, such as 
HEXTEEL® and FLOORSTEEL® reinforcement 
meshes for use in fractionating vessels for the Oil, 
Chemical and Petro-Chemical industries 
KLEMP DIAMOND RIVETED and KLEMP 
KREST WELDED GRATINGS are consistently 


specified for stair treads, walkways, landings, 


ctural foot wolks os 


niversol uses 


tower stairs, catwalks, stairways and many other 
applications 
We are the only grating company to do all of 
our own work and we have complete fabricating 
facilities from complicated radial ‘set-ups’, down 
to simple runs. Our engineers have spent a lifetime 
in this business and their specialized experience 
is at your service. We solicit the opportunity to 
solve your most difficult grating problems 
Write for Klemp's two 
new, free, fully illustrated 
technical catalogs, titled— 
KLEMP 4 Grates 
serving the Nation's . 
Major Oil Companies 
KLEMP Open Streel 
Grating And Stair Treads 
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Conversion of Hydrocarbonaceous Ma- 
terial into Synthesis Gas. | 
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Production of Industrial Gases Contain 
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Production of industrial Gases Contain- 
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Production of Gas Mixtures Containing 
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Petroleum 


1800-2400 | 
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Patents 


his temperature 

ds. Ar 

s formed 
perature ot 


f cooler |} 


0.001-0.05 sec 
acetylene-containing product 
which is quenched to a tem 
1800-2300 F. by admixture 
ydrogen. The resulting 
mixture 1s maintained at thi 
for 0.05-5.0 seconds 
ntaining hydrocarbor 
formed which is rich 
ntains diolefins. U.S.I 


for 


quenched 
temperature 
aromatic -ce 
uct ts 


and «x 


Desulfurization 


Process for 


Removing Phenols 
Mercaptans 


from Light 


and 
Petroleum 


TULSA TYPE Heat Exchangers and 


Prehea 


ter 


oO 


in natural gasoline plant. 
nee a 





Patents halit and il mpany (In Heavy 
Lebbes x ulfur olefinic naphtha is ex QOjls and Waxes 


. 
Distillates. F. | i I alkyl formanide to 
lex mpany ; rn 1 extr containing most of the Stabilized Greases. EF. |! Armstrong 
t ig | and ! raffinate containing most and R. A. Butcosk to Socony-Vacu 
, — hl < ‘ ] e hL ] e te ’ 
passe y Che solvent ced ex um Oil Company, Inc 
desulfurized and then A lubricating mineral oil fraction con- 
solvent-free raffinate tains a thickening agent and a carboxy 
f high anti-knock lic acid type ion-exchange resin for sta 
, , S 
S.P. 2,608,519 bilizing the resulting grease to oxi 


dation. U.S.P. 2,605,225 


ons cor 


Sweetening Process. FE. Arundale and 
horn to Standard Oil Develop Compounded Lubricating Oil. S. C 
aughn to Tide Water Associated 
compounds are removed Oil Company 
P um oil by its treatment \ hydrocarbon lubricating oil con- 
ketene. U.S.P. 2,608,520, tains thee additive product of an amine 
bicyclohexyl and alkyl acid phosphate 
Process for Refining Carbonaceous Ma- haying 8-16 C atoms per alkyl group 
terial. H. Hoog to Shell Development a additive inhibits rust formation 
Company S.P. 2,605,226 
Hydrocarbon oil to be desulfurized 
is continuously passed through a bed . . 

Catalytic Desulfurization of Petroleum £ entfective hy a . nation ona sfust Separation of Wax Constituents and the 
Hydsecarbens, P. Meyer to Anglk granules together with a recycled stream Like from Oil. G. B Arnold, H 
Iranian Oil Company, Ltd f as rich in hydrogen under specific Hess, and W EF Skelt 

S Texas Company 
um hydrocarbons derived from conditions of temperature, catalyst:oil \ i 

r the lib re hydro-cataly gas ratios, and pressure. U.S.P. 2, Wax is separated from 
ntinuous proc 608.521 - 

verhead products forms crystalline opus 

, onset t< ne ‘ SIs 

jumn tor the Hypochlorite Sweetening of Distillates. pte - _ "like De - - 
tohning zon M. T. Waddell, H. W. Earhart. R a agent organelle 


sulfur ~ - ~ arating process are claime 
“ M : Love, and j S. Tiller to Standard > 606.140 
gen Oi} Development Con 


on to 


it by means of an organi 


sweetening ir petroleum Mineral Oil Compositions. H. G. Smith, 
yy treatment with recycled al r. L. Cantrell, and J. G. Peters to 
chlorite ition, the chlori Gulf Oil Corporation 
I t bodies cor \ mineral oil ntains a minor amount 
s prevented by ul phthalamidate-substi 
* , bles sol ed orthopho oric acid compound 
Desulfurization of Olefinic Naphtha tion to t f led lution S.P complex cor ion ntaining tw« 
] } det \ P Lwver ind H } } l amidate o or 





The amazing CRAYONS 
that tell temperatures 


For heat-dependent operations, control 

temperatures with TEMPILSTIKS . Simplic 

ity, accuracy, and economy have made it’s this 
them standard equipment in thousands 

of industrial plants. Available for 56 SIMPLE 
different temperatures from 113 to 
2000 F—one for every temperature 
commonly specified for welding, 
flame cutting, tempering, Select Tempilstik” for 
forging, casting, molding, working temperature 
drawing, straightening, 

and scores of other heating 2 


you wont 


operations. Eliminate guess . 
work. Order today , Mork your 


gives up t i. 


workprece with it 


Another SUPERIOR Job 


Z 


a 3. . sie ed ‘ _ 
readings Z; . Built to specification—here’s a 10-million 
speold eaten cubic foot complete portable Skid Mounted 


Se nee BS has been reached Gasoline Plant. Further engineering proof of 


UQUID OR PELLETS 


SUPERIOR skill. 


\ —API-ASME AND ASME CODE— 
| CERTIFIED BY NATIONAL BOARD 


For tfoom ion or estimates call us at 3-4395 
WELDING EQUIPMENT CO. OR sraricivans ar 
BOX 1538 FORT WORTH, TEXAS SUPER! AMARtLLO, a y 
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Corrosion-resistance 
increased while valve 
maintenance reduced 


ulfuric acid 


THE APPLICATION: Soluticn lines, 
temperatures to 176°F 

THE VALVE: ALoy 

gate valve 

THE RESULTS: The valv 


ed 


requll 
THE BACKGROUND: This achieve 
ilted nentat I 


expe 


es 


Orifice-type test rods exposed in customer's 
pipeline are studied to determine proper spec 
ification of valve material 


ALLOY STEEL PRODUCTS CoO.. INC 
1303 West Elizabeth Avenue, Linden. N. |] 


~ 





ALOYCO ‘'Teflon” seated vz 
have been specifically engineered to 
correct characteristic weaknesses _ 
commonly found in small valves used in 
the process industries. Like all ALO 
valves, the trouble-free performan 
these valves is the result of extensi 
metallurgical research and enginee: 
and production of high alloy valves 


exclusively. 





Patents 


onan ! molecule. The add 
£ ain : phoric acid molecule re additive has 
STAs KI corrosion inhibiting properties. U.S.P 
2,606,152 


Mineral Oil Composition. H. D. Hart 
ugh to Socony-Vacuum Oil Com 
pany, Ine 
\ lubricating mineral oil fraction con- 

aims an additive amount of thenyl for 
ildimine of the formula R'C,H,:SCH.,N 
CH, wherein R’ is hydrogen, a lower 

alkyl group, or the group CH:N 

CH The additive deactivates metal 

which 1s in contact with the oil. U.S.P 

2,006,154 


Lubricating Composition. W. Gasser 


, and P. R. Vankss to Shell Develop 
met mpany 
4.79 a : ral lubricating oil contains one 
0 ’ ‘ te! nt (calculated as sulfate ash) 


s f soluble sodium px 
Vasthrbe tr ulfonate and basic alkaline 

44 - : 
SS " p ta ft an aromati acid 


ertain rati 


t the | are imp 


for efficient operation °°" °°“ 
Fuel Oil 


Composition. G. W 
indard Oil Devel 


Clark Pressure Reducing and Regulating Valves os 


are precision-made for positive pressure contro! on air, gas or steam lines. \ distillate n 


s fr i esidi 
Where different types of equipment, with varying pressure require- aor 010 
; 05 
ments, are operated from a common line, Clark Regulating Valves can 
be depended on to deliver automatically the “just right” pressure to each 


Save on fuel, maintenance and protect expensive equipment ’ 
Ask your Clark representative to specify the right Clark tp bem ayer 
m™ f . 
valves for your needs or write us direct. { nt OO 


q Process of Manufacturing Hydroxy 
TYPE KRV TYPE CRV a ee SS ee 
Pressure Reducing Pressure Reducing I Kins tat 
Valve. Diaphragm Valve. Integral pilot 
Operated-Single controlled, piston oper 
Seated Valve. Sizes ated. For pressure 

to 1)” for initial control from “dead 
pressures up to 250 end” to tull capacity 
P.S.1. Reduced pres Sizes to 6 
sures to 85 P.S.I 





I 


P. 2,607.73 


TYPE ORV QUICK - CLEANING Alkaline Earth Metal Soap Greases 
Pressure Reducing STRAINERS I W. Sproule, I I King a \ 


Vo %” d \&” chanson 
clve. %&” an 2 Remove dirt, scale and 

Single Seated. Spring grit from steam, fluid 

Loaded, Diaphragm and gas lines. Sizes 

Actuated. For initial to 3” 1.P.S. For 

pressures to 250 P.S.! pressures to 250 P.S.I 

Reduced pressures to 

200 P.S.1 


THE CLARK MANUFACTURING COMPANY 
1847 East 38th St. @ Cleveland 14, Ohio 


Phosphorus Sulfide-Turpentine Reac- 
tion Products and Lubricants Con- 
taining the Same. F. M. Watkins to 
Sinclar Refi t ( mpany 

f il contains a 

roduct prepared by 
ure of 200-300 F 

vith a certain type 
I additive 


re 


The complete line of dependable fluid controls 


Condensation Product of a 2-Thiothia- 
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There’s no end to the 
—— uses of economical 
rr BaW KAOCAST 


3 to 6 times as long as 


previous refractory. 
Still going strong. 


DOOR LININGS 


Keocast lasted 3 to 6 times as long as 
previous refractory —cut installation cost in half. 


TUNNEL KILN CAR TOPS 


Ordinary fireclay crumbled after few trips. 
Kaocast lasted 30 trips without deterioration. 


The list of plants who are discovering new, cost-saving uses of 
Ra, versatile B&W Kaocast keeps growing all the time. The reasons? 
SPECIAL SHAPES rs ta | This unique 3000 degree refractory castable can be molded in a 
Kaocas? special shapes co Rf hurry ... cast directly in place... applied with a cement gun. It 
cast over week-end *s aes eliminates the need for a large inventory of special shapes. It has 
to meet production d : high resistance to spalling, low volume change, practically no 
reheat shrinkage. Want to know more? Ask your B&W Refrac- 

tories Engineer—or write for Bulletin R-22. 


BABCOCK 
BOILER FURNACE REPAIRS £ WILCOX 


One power plant keeps a ton of Koocast one an 
on hand for miscellaneous repairs re witcox co. 
because it is so versatile. Cemenas orrices 16; S'vision 








Works: av6usta, Ga. 


B&W REFRACTORIES PRODUCTS —B&W Alimul Firebrick * S&W 80 Firebrick * B&W Junior Firebrick * B&W Insulating Firebrick 
4 £ ; 4 


B&W Refractory Castables, Plastics and Mortars * OTHER B&W PRODUCTS—Stationory & Marine Boilers and Comp quip eee 
Chemical Recovery Units .. . Seamless & Welded Tubes . . . Pulverizers . . . Fuel Burning Equipment . . . Pressure Vessels . . . Alloy Casting 
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Alcoa Aluminum Heat Exchanger Tubes continue to 
have a significant price advantage over other 
metals. As this chart shows, Alcoa 
Aluminum Tubes cost '» less than 

Admiralty, 3 less than Mild 

Steel, as much as 

Stainless. 





knows most about their use and application 


Alcoa pioneered the use of aluminum in heat exchanger tubes 43 years ago. For complete 
information on application and installation, write for a copy of the 
booklet, Alcoa Aluminum Heat Exchanger Tubes. Write: 


ALUMINUM COMPANY OF AMERICA ~- 1867-K Gulf Building - Pittsburgh 19, Pa. 





OVER 6-MILLION FEET OF ALCOA TUBES ARE IN USE FOR APPLICATIONS LIKE THESE... 
PETROLEUM CHEMICAL 





Condensers handling hydro- Furfural 

carbon fractions from such 

processes as Thermal and 

Cotalytic cracking, reforming, 

polymerizing, etc 

Vapor recovery condensers 

Lube oil coolers 

Notura! gas compressor 
after-coolers 


Recompressor after-coolers 


Hydrogen sulfide 
gas coolers 


Furfural condensers and heot 
exchongers 


Propane chilling 

Wox sweoters 

Lean oil-rich oil exchangers 
Amine solution coolers 


Glycol-amine heat exchangers 
and reboilers 


Butano! 

Ethanol 
Ethylene Glycol 
Glycerin 
Hydroabiety! 
lsopropanol 
Methanol 
Phenol 
Propylene Glycol 
Acetaldehyde 
Formaldehyde 


Heptaldehyde 
Acetic acid 
Stearic, Palmitic, 
Moleic, Oleic 
acids 
Butyric acid 
Naphtha 
Ricinoleic acid 
Acetanilide 
Ammonia 


Hydrogen Cyanide 

Nitric acid 
(concentrated) 

Pyridine 

Hydrogen Sulfide 

Benzene 

Dichlorobenzene 

Gelatin 

Hydrogen Peroxide 

Turpentine 

Xylene 


Use Alcoa Alclad 3S-H14 Heat Exchanger Tubes with fresh, brackish and salt-cooling waters 
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Patents ] 


zole, Formaldehyde, and Alkyl Phenol 

to Inhibit Sulfur Corrosive Lubri- 

cants. R. L. Woodruff, W. T. Stew 

art, and W. Lowe to California Re 

search Corporation 

A major proportion of sulfur-contain- 
ing lubricating oil contains a minor 
amount of the reaction product of equi 
molecular proportions of a 2-mercap- 
tothiazole, formaldehyde, and an aili- 
phatic alkyl phenol having 12-18 C 
atoms in the alkyl group, heated to- 
gether at a temperature above 105 C 
he additive inhibits corrosion of silver 


by the oil. U.S.P. 2,607,737 


Dewaxing Process Using Filter Aid. 
J. L. Tiedje to Standard Oil Develop- 
ment ~ompany 
Diluted waxy oil is mixed with a 

small quantity of pitch from a waxy 

crude. The mixture is chilled to solidify 
the wax, which is separated from the 
oil. The wax is vacuum distilled. The 
wax bottoms thus obtained are added to 

a second batch of diluted waxy oil. The 

separation of the waxy constituents of 

the oil is greatly improved by this addi 

tion. U.S.P. 2,608,517 


Reduction of Corrosion in Solvent De- 

waxing Plants. R. L. Green to Stand 

ard Oil Development Company. 

In the dewaxing of hydrocarbons by @ minimum “channelling” 
solvents in a special manner corrosion 
in the solvent stripping zone by the CO, ®@ lower side thrust 
dissolved in the water and solvent used 


is prevented by the passage of flue gas @ greater surface area @ lower weight 
U.S.P. 2,608,518 ee Sanh 
@ more area accessibility @ lower liquid “hold-up” 


Process pe, Fpanans Superior Motor ® greater free space @ lower pressure drop 


Fuel. P. I mson and G J Forseth a e tat 
to Phillips Petroleum Company @ minimum “nesting” @ higher flow capacities 
\ mixture of naphthenic naphtha and 
gas oil is contacted with a bauxite cata- 7 
lyst at a temperature of 900-1050 F In any diffusional tower process, unique INTALOX saddles give you 
and a pressuré f 0-300 psi. The gaso- - os . ; i 
line Aue i of ie effla - a be d lower costs and greater efficiency. Made of tough, inert chemical porcelaif 
nsists of a low-boiling half compris or stoneware, INTALOX is especially designed to give a truly interlock» 
g priv 1 a higher boil . : oad : 
mnie commumaleliies aaieieaiin ienadion ing bed with greater stability, less side thrust, and greater randomnes%, 


and naphthenes, and represents a su- Its advantages over other dumped packings are many. On flooding, along, 
ym a a ae es its limits are 15-20% higher than Beri seddles — 30-40% higher thai 
Raschig Rings. INTALOX is made in 12”, 44”, 1”, 142” and 2” sized 


Petrochemicals Learn more about INTALOX, today! Ask, too, about our 116-page reference manval, “TOWER 
. PACKINGS AND PACKED TOWER DESIGN.” 
Photochemical Preparation of the Delta a02-¢ 
Isomer of Benzene Hexachloride. ; " 
F. N. Alquist and K. C. Kauer to 


The Dow Chemical Company 


narily lefins ane 


Benzene dissolved in chlorinated 
methanes or liquid chlorinated ethanes 
n a certain ratio is photo-chlorinated 
at a temperature fort 30 C. in the 
presence of a benzothiazole or mercapto- 
benzothiazole catalyst. An isomeric mix 


ture f benzene hexachlorides is recov- 


taining ver 1 percent of the 
er SP. 2.606.808 


Gaseous Phase Photohalogenation of 
Hydrocarbons. J]. A. Pianfetti and R 
W. Timmerman to Food Machinery 
& n " rporation 
Hydr DOT nd ; halogen are 

passe t where reaction is 

l cal catalysis. The 
passed through a 


1 catalyst, where 


the haio 


with unhalogenated 
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Patents 


carbons or its partially 
ati U.S.P. 2,606,867 


Production of Unsaturated Carbonylic 
Coe R. M. Cole, C. L. Dun 
G rotti to Shell Develo; 
aly 
r S wit! three ( 
aseous hydrocar! 
lefin with three-t 
subjected to olefin oxidiz 


»yha-methylene 


The resulting reaction 
1 witl a stream 
gaseo hydrocar 
t ibsorb the unsatur 
is formed. [ por 
arbons from the 
are passe 


? 606,932 


of Hexachlorocyclohexane. 
nf Y. Seaton, and 


Process for gr momen ay Bromoxy 


} 


lenes. H. F. J s and H.W 


ROW YOU CAN MAKE 


Worn seats and valve discs, 
broken springs and stems are 
eliminated with Sims Pump 
Valves. Sims valves cure fre- 
Pquent pump repair headaches 
with exclusive design features 
They re guaranteed to give you 
better pump performance 


You get longer service from 
seats and discs because of 
rotating disc that changes to 
@ new seating-surface every 
time it opens. Valves can't 
hammer up and down 


Inclined rib seat and shock- 
absorber stem heads combine 
° oe pocen | increased speed 
out valve-knock. Capac- 
ity can be increased 40% and 
more 
Low resistance through seat 
reduces turbulence — gives 
rotection against vapor 
inding 
Long guide gives even lift — 
reduces wear. Spring is pro- 
tected against jamming 


Write for new catalog show- 
ing how Sims valves ft your 
pump and give better pump 
performance. 


SIMS 


to Standard Oil Develop bricating mineral oil, is reacted wit 
Company solid CeF, at a temperature of 100-450 
\ waseous stream of bromine, air, and C. and above the boiling point of the 
xylene is contacted with a catalyst com hvdrocarbon. All hydrogen atoms of the 
prising CuBr, ThO, and CeO, at a tem hydrocarbon are replaced with fluorine 
perature of 300-600 F., the ratio of while the carbon structure 
<vylene:bromine being 10-25 times the hydrocarbon is retained 
cal requirement and that of air 608,593 
ne 1.8-2.5 times the theoretical re 
quirement based on the reaction of tw 
les of xylene with one mole of br 
mole of oxygen. The brom 
s washed with caust« 


Apparatus for Halogenation. H. J 
bels to Heyden Cl rpor 
An apparatus is cli 

duction of halo-alkyl benzenes fr 

corresponding alkyl benzenes 

toluene and xylene. The ‘appa 
fraction whict 1 is recycied an all-glass bubble cap column access 

590 ible to actinic rays. Details of construc 

S.P_ 2,608,060 


t scxuregate an 


ne fraction and an unre 


atus 


tion are also claimed. [ 


Substitution Chlorination of Aromatic Selective Oxidation with Suspended 
Compounds with Liquid Chlorine. : art siitinen 
Catalyst. W. F. Rollman t anda 
F. E. Lawlor to Niagara Alkali Com . 
Oil Development 
") G to olefins and aromat 
¢ aromatic hydrocarbons pounds are partially oxidized by 
least one chlorine-replaceabl the reactant in vapor ph ‘ 
ittached to a nuclear C atom with an oxidation catalyst 
d in an amount of liquid an oxygen-containing gas 
in excess of that to be reacted conditions of temperature 
e hydrocarbon. The solution is contact. U.S.P. 2,604,479 
ta'ned in the presence of a chloride 
ating catalyst at a pressure to Iron Removal from Aldehyde Gyathons 
t the liquid state at the Process. ©. H. Hale to Standard 
yed, said temperature Development 
80 C. Nuclear chlor In the carbonylation 
ducts of the aromati treatment with CO and H 
\ ybtained. U.S.P. 2 ence of a cobalt carbonylati 
608,591 the reaction effluent is treate« 
aqueous solution of alkali n 


Fluorination Process. R. lL). Fowler and methyl ammonium hydr 


Anderson to the U.S. Atomic like. Metal hydroxides ar 
mmission and dispersed metals 
hydrocarbor ol solution. U.S.P. 2,604,491 


FRONTIER delivers 





by truck or rail 


aaa, IRE 


WHERE AND WHEN 


YOU want it 


* caustic soda * chlorine 


(FLAKE, SOLID, LIQUID) 








oil well and 


* muriati i : i 
uriatic acid industrial salt 





ANYWHERE IN THE ROCKY MOUNTAIN, MID-CONTINENT AND SOUTHWEST AREAS 


GENERAL OFFICES 

321 WEST DOUGLAS 
WICHITA, KANSAS 

PHONE 7-5215 


GEARED TO 


ener VALVE CO., ING, on mouse 


145 HUDSON ST.. NEW YORK 13. N.Y. - M&M BLDG. HOUSTON, TEXAS 





Wichita, Kansas © Denver City, Texas © Midland, Texas © Denver, Colorade 
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Advance Refining Company now has this 650 barrels per 
day Cycloversion unit on stream for efficient catalytic 
cracking of gas oil. 


Engineering and construction by Grebe & Doremus 
Process Company, Houston, Texas. Much of this new 
facility was shop fabricated on skids for rapid installation. 


How about Cycloversion for you? It's versatile 


run it for catalytic desulfurization, catalyfic cracking or 
catalytic reforming depending on your requirements. 


perco oivision PHILLIPS PETROLEUM COMPANY sarriesvitie, oxia. 
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The Hallmark 
of 


Ss 
< 
re) 
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Circulation Value I 
ULA 


HERE'S WHAT THE “ABC” INSIGNE MEANS TO YOU 


Every copy of Petroleum Refiner has a plus for you, because this 
magazine is a member of the Audit Bureau of Circulations. It is a paid 
subscription paper that must earn its readership by sustained editorial 
quality. 

For three decades, Petroleum Refiner has been known for the tech- 
nical accuracy and volume of its editorial content. It regularly carries 
in each issue more refining, natural gasoline and petrochemical reading 
material than any other oil magazine. 


A GUARANTEE OF PUBLISHING INTEGRITY 


The ABC insigne is a guarantee of publishing integrity Remember, when comparing Petroleum Refiner with 
Se means that the circulation is regularly checked by im- any other oil magazine you might receive, that . . 


partial ABC auditors. Certified statements give analyses on the measure of a publication’s quality is deter- 
mined not by the number of readers the publication 


; wants—but by the number of readers who want the 
Yes, the ABC insigne on your business magazine means publication 


the circulation, where it goes, how it is sold 


et full value for your subscription dollars. Every . > 
today more refining men pay to read Petroleum 


issue you receive must meet the strict requirements ol Refiner than ever before has been true of any m iga- 
the world’s highest publishing standards zine in the history of this industry 


As a member of the Audit Bureau of Circulations, Petroleum Refiner's editors know they must deliver 
the editorial values that earn paid subscriptions from you and 10,184 other men in this great industry 


\For Refining, Natural Gasoline and Petrochemical Operations 


4 SPECIALIZED PETROLEUM PUBLICATION OF 


GULF PUBLISHING COMPANY 


P. O. Box 2608 °* Houston, Texas 


World's Largest Oil Industry Publishers 


OFFICES AT NEW YORK, CHICAGO, CLEVELAND, TULSA, LOS ANGELES 








| What's New in Books 


Petroleum Conservation 


Petroleum Tankage and Transmis- 
sion, H. L. O’Brien, Graver Tank & 
Manufacturing Company, Inc East 
Chicago, Ind., $5 
A composite of all current information 

relating to the title, this 176-page book 
represents Graver’s experience in the 
world of petroleum and the experiences 
of the many oil companies Graver has 
served. It includes previously published 
material, other data known and in use 
but never before published and a great 
deal of information collected by 
Graver authorities over a 
period ot years 

The presented material is organized 
into four chapters which discuss: 1 
rhe effects of temperature, vapor pres 
sure, and vapor volume space on evap 
oration, and standard cone tanks. 2 

Various pieces of conservation equip- 
ment, including the expansion root 
tank, vapor-mizer, floating roof tank 
and several pressure vessels, 3. The 
advantages of certain types of 
over others. 4. The many 
variables affecting viscosity. The dif 
ferent pipe lines which have been found 
suitable for transmitting various prod- 


new 
petroleum 


specif 
equipment 


ucts 
rhe essential thesis of the book is the 
problem of conservation, which is of 
fered with the support of numerous full- 
page graphs, charts, numerical examples 


and photographs 


Petroleum Industry Reviewed 
Reviews of Petroleum Technology, 
Vol. 12, The Institute of Petroleum, 
26 Portland Place, London, W. 1., 513 
pages, two pounds, ten shillings (about 
$6.98) 
overing the year 1950, 
all phases of the 
Over 3300 refer 


This volume, « 
deals with practically 
petroleum industry 
ences to articles which appeared in the 
literature of the period under review are 
included, along with a few reviews which 
cover the period 1949 50, these being on 
general geology and development, engine 
testing (both fuels and lubricants), fur- 
nace fuel oil, lubricants, and engines and 
automotive equipment 


New API Booklet Explains 
Organizational Set-Up 

A new booklet which explains its op 
zational set-up has 
American Pe 
available 


erations and organiz 
been published by the 
trol Institute 
to the membership, and other interested 
firms and individuals. The 

gives summary of 
American Petr 
1 


and is now 


associations, 
booklet 
about the 


tory, 


a brief tacts 
Institute 
aims and well 
services to the industry. The first 
1 of the booklet covers the API 
at it is and what it does; how it is 
vl makes its policy; 


administers t 


leum 


objectives, as 


rz anized;: 
he 


loes the 
k sco] it r ivities; what the 
become an In 


New Applications Of Hydrides 
An Introduction to the Chemistry of 
the Hydrides, Dallas T. Hurd, John 
Wiley & Sons, 440 Fourth Avenue, 
New York, 231 pages, $5.50 
In this comprehensive description of 
the theory, properties and reactions of 
the hydrides, the author discusses their 
well as their industrial 
and research applications, Toxicology 
and the techniques of handling hydrides 
and hydride compounds are also covered 


preparation as 


26th Annual Priestley Lectures 
On Radioactive Atoms Published 

A transcription of the 26th Annual 
Priestley Lectures entitled, “Radioactive 
Atoms and Isotopic Tracers” has been 
published by Phi Lambda Upsilon and 
Pennsylvania State College. The lectures 
were delivered by Dr. Joseph W. Ken- 
nedy, and cover nuclear transformations, 
uranium, fission and transuranium ele 
ments, isotopic tracers and electron trans 
fer reactions, quantitative kinetic studies 
with tracers and self-diffusion of aqueous 
ions. The book from Pennsyl 
vania State College, Departments of Chem 
istry and Chemical Engincering, State 
College, Pa., for $2 


is available 


Infrared Spectra Data 

A comprehensive punch-card 
of all available data on the 
spectra of organic compounds is 
set up by the National Bureau of Stand 


catalog 
infrared 
being 


% Minimum pressure drop—when fully 
open, valve practically as free as pipe 


itself 


¥%& Uniform, quick contro! manually or 


automatically. 


& Positive shutoff—commercial, drip tight or air tight. 
W Pressures to 600 p.s.i. Temperatures to 2000° F. 


%& Made of any metal or rubber lined. 
& Sizes—1" to 72” and larger. 


e 2502 Eliot 


ards under the sponsorship of the Na 
tional Research Council. The task of 
compilation is now well under way, and 
the first of the punch cards containing 
bibliographic information and 
on 45 compounds are 
industrial and 


spectra, 
other useful data 
made available to 
laboratories 


being 
research 

Designed to supply workers in the 
with obtained by others, 
provides a 


t results 


fields 
the infrared card catalog 
series of spectral curves with which the 
spectra of the unknown compounds can 
be compared. It makes data needed for 
theoretical computations available with 
out the use of expensive sorting equip 
ment. By means of the cards, the re- 
ported spectra of many compounds 
can be quickly found, the more impor 
tant chemical linkages associated with 
a given spectral line can be determined, 
the work of any given author can be 
quickly assembled and the properties of 
a compound which will aid in its identi- 
fication be located without loss of 
time 

Estimated 
sive of sorting and filing equipment, will 
$200 and $250 during the 
operation 


can 


cost to subscribers, exclu- 
be between 
first year ot 


Friction, Wear Study 


Le Frottement Et L’Usure (Fri¢- 
tion and Wear), National Adviso 
Committee for Aeronautics, 1724 
Street, Washington 25, D. ( Code 


No.: PB 106628 
general sury 
of the friction and wear; anf 


report 
field of 

includes discussions of hydrodynamit 

lubrication, boundary lubrication, seizufe 

dry friction 


This covers a 


and 


W. S. Rockwell 54” heavy 
duty butterfly valve; for 50 
p.s.i.; with geared handwheel 
operator. May be equipped 
for electric, pneumatic or air 
Operator control 


Get our 
Valve Catalog 


Fairfield, Conn. 








s to make 
> at 1450 psi and 1000° F! 


Ny Vee rads 
sate levcden i 


MAIN STEAM PIPING 
INSTALLED AT SALEM HARBOR 
STATION OF NEW ENGLAND POWER COMPANY 


Manufacture of this main steam piping began at 
Pennsylvania Forge Corporation as 20-ton alloy- ‘ ; > Lo : ninut 
steel ingots (242 chrome, 1° moly steel). Four Sh Oh yet tre 
days’ forging changed the ingots into solid bars 30 y — = 
ft. long, with outside diameter of 1542 in. Boring, 

turning, sizing and finishing followed 


ABRICATION of the main steam line for the Salem Harbor 

Station of the New England Power Company, vital link 
in more than 52 miles of piping fabricated by Grinnell, is 
an example of the many skills required of Grinnell piping 
specialists. Grinnell chemists, metallurgists, physicists and 
radiologists . . . all played a part in the bending, welding 
and testing operations. 

The integration of complex, highly technical skills like 
these into a single organization of trained specialists explains 
Grinnell’s leadership in the field of prefabrication. It ex- 
plains, too, why your interests are best served when you 
call upon Grinnell’s expert personnel and specialized facili- 
ties in the solution of your piping problems. 


GRINNELL 


WHENEVER PIPING IS INVOLVED ol in bene 


Grinnell Company, Inc., Providence 


pipe ond tube fittings * welding fittings * engineered pipe hangers and supports ° Thermolier unit heaters * 
Grinnell-Saunders diaphragm valves 


industrial supplies . 





Rhode Island * Coast-to-Coast Network of Branch Worehouses ond Distributors 


* pipe °* prefabricated piping * plumbing and heating specialties * woter works supplies 
Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 


| What Suppliers Are Doing 


Baroid Sales Division Names 
Three to Houston Headquarters 


Baroid Sales Division of the National 
Lead Company, with national headquar 
ters in Houston, recently added three 


Heath 


new men to its Ho 
ton office 
Heath hz 
amed <« 

vf the divisi 

his new 
Gordon Rober 
Ben Weil was 
added to the adver 
ising department 
Heath, a_ Baroid 
1943 


assist: 


empl ve since 


g 
Weil 
Na 
of Cost Accountants 
with the Baroid 
May, 1949, and is a 
niversity of Minne 
eaded his owt 
Corpus Christi 


1 1948 graduate of the 


is beer 


since 


lexas 


$1 Million Plant Expansion 
Planned By Wagner Electric 


Wagner Electric ¢ 
ouis, Mo., recently 
expand its transfor 1 lant | 
any | rel m the Fulton 
Iron Works Company a prece { prop 
erty adjoining the Wagner main plant 
This property it 
acres land and four buildings hav 
a combined floor 
100,000 square feet, will be used t 


my is 


nsisting of about three 
area ot more then 
» house 
Wagner's expansions 

The newly-acquired buildings will be 
1 and modernized 


+ nar , ; 


large distribu 
d all unit substation 


t ati 

vill be concentrated in this 
1 expansion 
progran wil require 
y one year, and the cost 

at $1 millior 

B&W Division Enlarges 

Cleveland Sales Office 


A Gulf 


Kerotest Bought By Tube Turns; 
New Management To Run Plant 


rube Turns, Inc., of Louisville, Ky., 
has completed arrangements for the ac 
quisition of all of the common stock of 
Kerotest Manufacturing Company, 
Pittsburgh. The new management has 
already taken over operation of the 
plant 

Kerotest will c 
under its own name 
and personnel have 


yntinue to be operated 
and present officers 
been retained. New 
officers: all of Tube Turns, are George 
©. Boomer, chairman of the board and 
John G. Seiler and Robert J. Landolt, 
vice presidents. Walter G. Swaney, in 
cumbent vice president and secretary 
and J. D. Isaacks, vice president of 
Kerotest, remain in the same capacities 
The presidency will be filled at a later 
date. 


Carlon Products Appoints 

Kansas Firm As Sales Division 
Products Corporation has des 
ontracting & Engineer 
at 103 South Vine 
untry sales di 
tion. As a ( 
ur years, (:reen 
applicatior f 
yleum 


Carlon 
ignated Green ( 
ing Company located 
Wichita, Kans., 
vision of the organiza 
distributor for the past f« 
has pioneered im the 
plastic pipe in the petr 
and will make this engineering ar 
plicational kn owledge available to su 
ply houses and listr utors 
the oil countr 


as oil « 
arlon 


industry, 
! 


servicing 


In case of accident, the 
simple screw adjustment 
permits quick, easy, on 
the-job recalibration. 


Eastern Sales Staff Addition 
Made by the Duraloy Company 


The Duraloy Com- 
pany, Scottdale, Pa., 
has announced the 
appointment of Dan 
W. Talbott to its east- 
ern sales staff in New 
York. Other members 
of this staff are Dave 
Marsden, former dis- 
trict sales manager, 
and W. F. Furman, 
former vice president 
of the company 

Talbott, a graduate 
of Carnegie Tech 
and until recently vice Talbott 
president ot Cooper 
Alloy Foundry Company, has a_back- 
ground of almost 25 years of experience 
in the high alloy casting business, both 


production a r> 


Minneapolis-Honeywell Sets 
UP Valve Research Center 


A research center has been estabe 
lished in Philadelphia by the Valve Diz 
vision of Minneapolis-Honeywell Regs 
ulator Company to support an extens 
sive development program in industrial 
valves. The test and research equip¢ 
ment, housed in a_ two-story brick 
building, will evaluate present valvé 
design and performance as well as im4¢ 
plement research into new valve type¢ 
to parallel advances being made iff 
modern pr ntrol. An elaborate 
hydraulic laboratory is built into thé 

valve ca¢ 
pacities and the static and dynamic ine 


cess ¢ 


research center to measure 


Sey, 


Roche tex 


-CeMoMETER 


DON’T DROP IT! BUT IF YOU DO... 


ROCHESTER DIAL THERMOMETERS 
are built to take severe blows with- 
out damage to their sensitive move- 
ments. But when hit hard enough to 
knock them out of adjustment, all 
you need is a screwdriver to put 
them right back on the job—as ac- 
curate as ever. This unique Roches- 
ter recalibration feature eliminates 
the danger of costly production er- 
rors due to inaccurate readings. 


Manufacturing Company, Inc. 
38 Rockwood St., 


DIAL THERMOMETERS 


Publishing Company Publication 


WELDED STAINLESS STEEL construc- 
tion makes Rochester thermometers 
more durable, sensitive, pressure 
tight and resistant to corrosion than 
any before offered. Backed by 35 
years of instrument making exper- 
rence. 

ORDER TODAY from your Roches- 
ter Representative, or write for fur- 
ther details. Rochester Manufactur- 
ing Co., Inc., 38 Rockwood Street, 


Rochester 10, N. Y. om 


Rochester 10,N.Y. qa” 


AMMETERS 





Whether it's propane, butyl! 
alcohol, vegetable oils or sul- 
phuric acid, CHIKSAN loading 
racks with ball bearing swivel 
joints can be depended upon 


to handle these hard to handle 
makes a chemical products with ease, 
economy and complete safety. 


range of ball bearing swivel joints with salen andes ta 


listing 317 chemical products 


packing materials to handle practically with recommendations for 


types of joints, metal and 


all types of salts, acids, alcohols, glycols, packing material to be used. 
aldehydes, alkaline solutions, animal 
oils, aromatics, chlorine derivatives, leads =), E 


Application Data Sheet 


volatile gases and soaps. _ one eae 


The Flow of Enterprise == GUUNUN f 
eles an 


Sal] Beaying Swivel Joints 


~ Representatives in Principal Cities 


CHIKSAN COMPANY . BREA, CALIFORNIA . Chicago 28, lilinois . Newark 2, New Jersey 
« Well Equipment Mfg. Corp. (Division), Houston 1, Texas * Chiksan Export Company (Subsidiary), Brea, California * Newark 2, N.J. , 
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ternal forces of valves. More than 2000 
gallons of water a minute can be 
pumped through the test stand under 
pressure up to 100 pounds per square 
inch. High temperature testing equip- 
ment will measure the strength of 
valve components at temperatures up 
to 700 °F. A modern model shop sup- 
ports the research program 


Filtrol Corporation Appoints 
R. S. Milton Purchasing Agent 


R. S. Milton has been appointed pur 
chasing agent of Filtrol Corporation 
and will be responsi 
ble for purchasing & 
practices and proce- @ 
ires for all Filtrol 
He has been 
activ in the com 
any since 1937 when 
vas in charge of 
rchasing for Cali Completes Sixty Years of Service to Industry 
rnia operations and Shown above is the enlarged Oklahoma City, Oklo. plant of Black, Sivalis & Bryson, Inc., 
sales department _ part of the company’s recently completed $2 million expansion program. Coming as the company 
rdination 2 pe celebrated its sixtieth year of continuous operation, the program consisted of major expansion 
oe ¢ Har vard Pe of the company’s Oklahoma City and Kansas City, Mo. plants, and expansion and relocation of 
, 15, Milton has a a its Odessa, Texas facilities. The Oklahoma City pliant expansion, providing for 57,000 squore feet 
een associated with of added manufacturing area, included a new 600 x 80 foot heavy pressure vessel welding bay, 
the American Potash Milton served by a heavy plate oven and new stress-relieving oven, a new steel plate bending roll which 
and Chemical Corpo- will roll up to three inches of cold plate, and two heavy duty cranes. About 78,000 square feet 
ration, Internationa - Panny, — of manufacturing and storage space have been added at the Kansas City plant, including a new 
and De Laval Steam Turbine Company machine shop bay, enlarged heat-treating facilities and new shop offices. During the sixty years” 
in sales and purchasing work of its operations, BS&B has grown as the oil industry expanded its production activities. Today” 
the company manufactures automatic controls and safety devices in addition to oil and gas field” 


Larimer Named General Sales processing equipment 
Manager for Ansul Divisions 


Ansul Chemical Company, Marinette 
| 


Pp 
he 
P 
t« 


Pennsalt Names Plant Manager Salt Manufacturing Company’s Philadel- 


ced Pant R Larimes phia office, has been appointed superin- 
Ss s ppointec aul x aATime r r 
} eee a Vance N. Wilson, supervisor of per tendent of the Bryan, Texas, plant to 
reneral sales manager in charge o! ali “ " , 

: sonnel administration in Pennsylvania’ relieve Howard L. Teer of production 


oD 
t 


s 
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ERTICAL TURBINES 


Economical—De pendable ... for 
PUMPS + FANS « COMPRESSORS 
Featuring: — 

e SOLID STEEL ROTOR .. . gives high 
efficiency for low-speed, direct drive. 


e LABYRINTH SHAFT SEAL .. . positively 
prevents leakage. Eliminates wear and 





Western Fiberglas Territory 
Extended By Gustin-Bacon 


Gustin-Bacon Manufacturing Con ema Available in various types and frame 
pany, producer ot itraiite glass hbet . . 

insulation, has extended the distributing . sizes up to 600 Horsepower. 

territory of Western Fiberglas Supply 
Company to include the entire Pacifi 7 . 
6 Aieco. Western Fiergue ‘ For full information on how Whiton Turbines 
rite directly to our 


seizing. 





"oast ar 
previously had been distributor ’ . 
Tate , . nts, w 
celine ie te tee Amite see con fill your requirements, 
ncisco areas Turbine Division. 











Leeds & Northrup Sales Office 
Has New Philadelphia Address 


. . 
a district sales office 


<" RTI Oa 


ning space NEW LONDON 14, CONN., U.S.A. 
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It pays 
to use 


MACBETH \\ 


brand ~ 


Flat Gauge Glasses for 


High-Pressure Boilers 


The high-heat resistance of MACBETH 
Brand Gauge Glasses means safer 
operation and longer life for high pres- 
sure boiler service. Designed now for 
pressures up to 1500 p.s.i. for steam 
boiler use and up to 5000 p.s.i. at 
normal temperatures. Uniform dimen- 
sions assure tight, accurate fittings on 
all standard gauges. Made of hard, 
chemically resistant glass, they stay 
clear under the most difficult operating 
conditions. They are easy to read, even 
from a distance. 

Two types of MACBETH Brand Gauge 
Glasses available — Type A (Plain) used 
in pairs with water column between— 
Type B (Reflex) with full length prisms 
used singly with prisms on water side. 

Higher safe operating pressures can 
be maintained because the low co- 
efficient of expansion of MACBETH 
Brand Gauge Glasses permits heavier 
glass construction for additional me- 
chanical strength. 

Order MACBETH Brand Flat Gauge 
Glasses from your Mill Supply Dis- 
tributor. He also stocks PYREX and 
CORNING Brand Tubular Gauge 
Glasses, PYREX Brand Sight Glasses, 
Oil Cup and Lubricator Glasses. 


CORNING 
GLASS WORKS 


Corning, New York 


VISIT THE CORNING GLASS CENTER @) 


duties 
ultural chemicals, will 
time to sales activities 


J. E. Gambrill Named to Head 
Moore Products New York Office 


Announcement has 
beer tT ade ot the re 
cent ippomtment of 
; = Gambrill as 
manager of the Moore 
Products Company's 
new branch office in 
New York 

Gambrill has been 
manager of the com- 

ny'’s Detroit branch 

e 1945 

ning the 

nization in 
the 

ment 


Re Gombrill 


| Adams Named Assistant Chief 


Of Tagliabue’s Engineering 
| ] | Adams | as beet named 
rane ‘ § Weston 


ration’s 


engxinect 


Ss ag 
nt en 
1938. he 
' nical 
ent and 
later re 
nemeer 


j 


Adams 


,a Tek 
the aveTari 
temperature 


Consolidated Engineering Opens 
New York Office for Subsidiary 


lated Engineering Corporat 
. pened new and larger offices for 
| mpany, CEC Instr 


Madisor Avenue 


ur ce 
at ~285 
( \ 
vill handle sales and serv 
nsolidated Engineering's line 
nstruments for science and 
luding the company’s newly 
lectronw computer and 
data handling equipn 
New Y 


United States 


New 


Beagan, 


i the 


Carbide, Carbon Chemicals Names 
Brown Assistant Sales Manager 
“< 
pe , has ar 
omtment of ‘ I 
assistant sales manager 
s Industrial Chemicals 


mer Midwestern divisio 


leer, district manager for agri- 
devote all his 


w-K-M 
VALVES 


FOR THE 


> wer-m PROPANE VALVES 


e The success of these efficient valves 
in propane service is proof of the 
superiority of the W-K-M basic design. 
To this sound design, W-K-M engineers 
added a teflon safety seal to produce 
the positive-shutoff W-K-M Propane 
Valve. Even if fire strikes, this valve 
will seal 100%, for if the teflon seal 
should burn out, the conventional 
steel-to-steel seal remains to prevent 
leakage. , ‘ 

W-K-M Valves for process service 
utilize the proved W-K-M expanding 
gate design, which provides a smooth 
bore right through the valve. Only in 
W-K-M Valves are the gates activated 
by the Leverlock Com construction 
which guarantees years of positive 
operation at any temperature or pres- 
sure within the range of the valve. 

W-K-M Process Valves are in seryice 
in fluid catalytic cracking units, pro- 
pane de-asphalting units, vapor re- 
covery units, hydroforming units and 
refinery fuel systems 

Write for Bulletin #698 for 
complete data concerning W-K-M 
Process Valves. 


W-K-M COMPANY 
P. O. BOX 2117 HOUSTON 1, TEXAS 
727 W. Seventh Street, Los Angeles, Calif 
EXPORT OFFICE 
30 Rockefeller Plaza, New York 


WKM i, 


ner—V ol. 31 


N.Y 
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AVAILABLE NOW... 


FINNED TUBE THAT is 
CORROSION RESISTANT 


LINER MAKES 
EASY CONNECTIONS 


Wolverine Trufin* in bi-metal was developed 
to meet customer demand for a more effective 
heat transfer application than could previously 
be obtained with applied fin tubes. After years 
of research and experimentation, Wolverine 
product engineers came up with an ideal 
development: An economical finned tube— 
incorporating integral aluminum finned tube 
and liners of copper or copper base alloys.** 
The integral finned tube and liner are joined 
mechanically. This rugged construction is 
capable of withstanding extreme temperatures 
and vibration. 

Actual applications have revealed that the heat 
transfer efficiency of Trufin is sometimes nine 
times that of plain tube! In many instances 
the use of Wolverine Trufin has resulted in 
low-cost installation and maintenance with 


maximum heat transfer efficiency. 


Trufin in bi-metal is tough; it’s durable and is 
as easy to fabricate as plain tube! Liners of 
Trufin bi-metal are extended to permit easy 
installation. 

Wolverine Trufin in bi-metal is available in 
many sizes and fin spacings. 

Send for your copy of Wolverine’s illustrated 
Trufin brochure. WOLVERINE TUBE 
DIVISION, Calumet and Hecla Consolidated 
Copper Company, Inc., Manufacturers of 
tubing exclusively. 1431 Central Avenue, 
Detroit 9, Michigan. 


‘ ™ 
Wolverine also manufactures 
plain condenser tube in copper 


and copper base alloys. 


"REG. U.S. PAT. OFF 


Wolverine Trufin and the Wolverine Spun End Process available 
in Canada through the Unifin Tube Co., London, Ontario. 


**Liners of steel and its alloys are also available. 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
Sales Offices in Principal Cities 


(Export Department, 13 E. 40th St., New York 16, N. Y.) 


1 Gulf Publishing Company Publication 





Five Worthington Men Wolverine Tube Announces Six 
Promoted to Engineering Posts Promotions and Transfers in Sales 
Worthis Corpor: ; The establishment of a new sales dis 
ur trict and a series of other promotions and 
a ar transfers have been announced by the 
a hn incaster, wil jomed the 
Charles Gribble Named Sales mpany in 1940 as a test assistant in 
Head For Houston Metal Goods the experimental test department, has 
\ , , e1 ointed assistant chief engineer 
fetal Goods ¢ [ ition of H tor hie ; 
; ng and retrigeration 
whe 
i re searcl ‘ 
rin W 
ley 


ring 


orthingt 
artment 
imager ot 

department sisting 
ne i research and develop 
lepartment is Normal | Meye 
since 1943 a nber of Worthing 
researc! and development lepart 


Kingerley 
Wolverine Tube Divi 
engineer is Fred sion. The new sa 
o jormed the com- listrict covers at 
inding out the promo Fast-central area with 
intment of T. A. Her- lack H. Smith, for 
r of the merly the company’s 
sales representative in 
Dayton, Ohio, as_ the 
listrict sales manager 
Distri sales offices 
Graver Water Conditioning will be maintait 
lavtor 


A. S. Kingerley, 


Gribble 
Gribbl 


ter 


chiel en 


“oe Texas Chapt _ 
Society for Metals Company Expanding Facilities 


Norge Heat Division Moved SOG Gane: eee 65 Seeeeet water San a 
Borg-Warner Corpor 


y years 


g Company, which was removed representative 
at ym he al ; ' ( ca ‘ A ork ¢ > letront rea 
g New York three years | rea, Moore 


} 
nce 


‘ a to mov he offi I go, has doubled its space at 216 West 
Nors l I4th Street. All departments, including nanag f wholesaler sal C. See 
Kalar nate t rch and product development, field 


i Sales representative i 
ft the engineer- ‘ " ! tor several years, 
placing James A 


ny § taciities olly ! ‘ the Daytor area 


een created to ex 





Doing Pipe .then here's an item ’ hese 
Fabrication Work? MAC oe Chemical Refining of Petroleum 


By VLADIMIR A. KALICHEVSKY 
Research and Development Laboratories, Socony-Vacuum Corpn 
Author of “Modern Methods of Refining Lubricating Oils 


and BERT ALLEN STAGNER, Ph.D. 
Consulting and Research Chemist; 
Member, American Institute of Chemical Engineers; 
Formerly: Supervisor Chemical Research, Union O1/ Company of 
California; Research Fellow, Mellon institute of Industrial Research 


American Chemical Society Monograph, No. 63 
Second Edition, Revised and Enlarged 
>| development of petroleum  techr 
revision of the original volum 
t practice in r 
lead, octane 
present empha mn aii phases 
x bject makes this book a particularly 
ically since the petrol probiem today 
de production. F« 


st impor 
imfy 


next year’s budget 


VERNON : CHAPTERS 
Prefaces . Refining with Solvents 
(tp H ” Composition of Petroleum Detonation and Antidetonants 
Pipe-Cutting Treatment with Sulfuric Acid Inhibitors of A pheric Oxi 
Sulfuric Acid Sludge and Hy- dation of Petroleum Prod- 
PANTOGRAPH drogen Sulfide: Recovery ucts. Antioxygens 
Typical samples of pipe cuts and Manufacture of Sul- Gums and Cracked Petroleum 
furic Acid Products 
It’s a big time and money saver! The PANTOGRAPH produces Treatment with Alkaline Deterioration of Lubricating 
straight or beveled cut-offs, tee intersect Setecad lat Reagents — and Similar Oils. Additional 
’ jersections, lateral intersec- Sweetening Operations. Elimi- Agents 
tions and miters. Handles pipe up to 24” diameter in any nation of Elemental Sulfur. ay List of United 
length. Eliminates the need for many expensive welding fittings, and Reduction of Total Sul- tates Patents on Petroleum 
fur in Light Distillates Refining 
since intersections ore cut to exact length on the pipe. All cuts Chemical Refining of Petro- Appendix. Special Tables 
are smoothly finished and beveled no need for Patent. Author, Subject 


eum 
grinding, cleaning or hand fitting. The PANTO- Refining by Adsorption Indices 


GRAPH is simple to operate saves labor ond $50 PAGES. ILLUSTRATED. PRICE—S$8.25 
material 





Prices subject to change without notice 
Write for SEND ORDERS TO 
Bulletin No. P-2 


; DESANDERS 
THE GULF PUBLISHING COMPANY 
VERNON TOOL CO., LTD. P.O. BOX 2608 HOUSTON, TEXAS 





fee: Mere ae 
Alhambra, Califor 
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PIPE BENDING 


PIPE. BENDS 4 OFFICE AND PLANT 
PIPE COILS 301 FRIO STREET 
A ; HOUSTON “™ TEXAS WEstweorh 6605 


WELDED HEADERS 


OIL PROGRESS WEEK OCT. 12-18 











Need RING 
GASKETS? 


Call CHICAGO-WILCOX 
for PROMPT SERVICE 


Cc! 
ne refit 2 
every require! 
gaskets are ¢ 
fa ged 


Made ot 


Send specifications for quotations 
and prompt-delivery schedule 


CHICAGO-WILCOX MFG. CO. 


7703 Avalon Avenue, Chicago 19, Il! 
Phone: SAginew |-1900 


See Page 254 in Refinery Catalog 


National Distributor 
THE RUBEROID COMPANY* 
Pipe Line Asbestos Felt 
. 


Manufacturers Representative 
PITTSBURG COKE & CHEMICAL CO." 
Hot Applied Coal Tar Enomels 
for Pipe Lines 
Cold Applied Coot Tar Enamels 
for General Industry 
. 

Other Products: Field Jointers 
Glass Pipe Wrap, Rock Shield 
Write, wire or telephone for literature 


prices and engineering counsel 


*Available from Houston Warehouse Stock 


». Bert CY 


WEST GRAY 





Richard B. Flynn, Detroit plant sales 
anager prior to his transfer, replaces 
Kingerley as sales representative in the 
Detroit area 
Fred F. Moore, Jr., sales representative 
n the Eastern district with offices in New 
York, has been made assistant district sales 
nage for the Eastern district 


Meter Specialist Appointed 
To Sales Position at Rockwell 
Dix 


Shlemmer Joins Pacific Valves; 
Will Have Offices in New York 


Shlemmer 


has been 


iexas Lom 


| Company Changes | 


named as 
the 


Alden R. Loosli has bee 

tant ft t ! | manager at 

i, American Cyan 

Alfred J. Munday 

uc Kin ney 

tor "35 years, 

rican Cyanamid 

mical divisio has 

E. Wellman w hx 
iT 1945 as 


nterr 


seist 
assist 


+} ' 
tticers 


Leggett C. Campbell pres 
John L. 
| 


Campbell, execut reside 
Campbell, heant Ww 
Campbell, 


David W. 


Campbell, treasurer Robert D. 
Walker, a member of Nomads, was re 
cently appointed to The Weatherhead 
Company staff of industrial sales en 
gineers and will handle sales of Weath 
Ermeto tube fittings in the 
Ames B. Hettrick has 
of the newly 


erhead 
Southwest 
been appointed as manager 
formed calco engineering and 
ment department of the caleco chemical 
division, American Cyanamid Company 
(Gustu tacon anutacturing Com 
recently announced the appoint 
of Edward A. McCabe, who has 
mpany since 1942 as 
manager of its New York 
Waher L. Price, vice pres 


accounting an reig laims for 


levelop 


pany 
ment 
heen with the c 
division 


lent in charge 


For purge systems, liquid level and 
specific gravity measurements. 


Maintains constant purge rate regard- 
less of down stream pressure changes 
@ Supplied with fixed flow rate ori- 
fice @ Eliminates supply pressure reg- 
viator @ Pressure rating 600 P.S.I. 
@ Supplied with differential indicator 
@ Standard flow rates available .5-1- 
2-5-25-50 S. C. F. H 


Write for Illustrated Bulletin. 


INSTRUMENTS, INC. 


122 N. Madison Tulsa 6, Okla 





“GUNITE” CONCRETE 


(Since 1915) 


LININGS FOR 


BUBBLE TewERs . seTTLens « STILLS + SEP 
ARATO . NKS vess 


REPAIRING DISINTEGRATED CON. 
rere AND OTHER MASON 
See our catalog in "Quaste 


GUNITE CONCRETE & CONST. CO. 
1301 Woodswether Rood, Konsas City 6, Mo. 
DISTRICT BRANCH OFFICES 
Paul 6. Watts, 228 N. La Salle St.. Chicago |, itt 
George F_ Lewis Go.. 2036 Queen Avenue S., Min- 

meapolis 5 

H. Muetier Ce. "6625 Delmar Bivd., St. Lowis 5 

Mo 
Ole K. Olsen Co., 823 Perdide St.. New Orleans, La 
Philip DO. Garnard, 2036 Addison, Houston 5, Tex 
Western Steel Prod. Co., 1735 W. I3th Ave. Denver 

















AN OLDTIME RECIPE FOR 
LONG-LIVED PIPE LINES 


A recipe that waterworks and gas distribution 
engineers have used for over a century is: 
specify cast iron pipe. Refinery engineers 
have used it, too—with good success—for 
run~lown, water and gasoline lines— 
for fire protection systems —salt water disposal 
— condenser and cooling coils. 
No other pipe, at reasonable first cost, 
offers comparable resistance to both interior 
and exterior corrosion. No other pipe, 
in its price range, is as economical in the end. 
Available with bell-and-spigot, plain end 
and flanged, or with standardized mechanical 
joints. Cast Iron Pipe Research Association, 
Thomas F, Wolfe, Engineer, 
1015 Peoples Gas Bldg., Chicago 3, Illinois. 


VAST TRON PIPE 


FOR LONG LIFE AND ECONOMY 
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ollars and days 


to save d 
A servicing 


When tubular apparatus is off the 
line, every minute is costly. These 
minutes quickly add up to days of 
downtime that eat into production. 
But fast, powerful Wilson Tube 
Cleaners and precision-made Wilson 
Tube Expanders do their jobs in a 
hurry help keep output at high 
levels . . . reduce maintenance costs. 


WILSON TUBE CLEANERS make 
short work of the toughest deposits 

. provide faster, more thorough, 
more economical tube cleaning. 
Driven by air, water, steam or elec- 
tricity, Wilson Tube Cleaners are 
available for straight or curved, fer- 
rous or non-ferrous tubes from 3/8” 
to the largest ever cleaned. 


WILSON TUBE EXPANDERS have 
a smooth efficient rolling action which 
insures firm seating of the tube... . 
gives you perfectly rolled joints. 
There is a Wilson Tube Expander 
for every conceivable need, from 
3/16" LD. to 12” LD. for use in 
power plants, refineries, boilers, heat 
exchangers, etc. 


Send for 48-page Bulletin on com- 
plete Wilson Tube Cleaner line and 
for Tube Expander Catalog. A single 
request brings both. 


THOMAS C. WILSON, INC. 
21.11 44th AVENUE, LONG ISLAND CITY 1, N. Y. 
Representatives in all principal cities 
CABLE ADDRESS “TUBECLEAN” NEW YORK 





Personnel with 
Two Plus Values 


In its simplest terms all that an engineering 


firm can offer its clients is knowledge and experi- 


ence. Naturally, these deal with the past only. But 


there can be two important plus values: one, flexibil- 


ity of mind, and two, awareness of process develop- 


ments and their impact on project planning. 


When you meet our process engineers and dis- 


cuss plans for a new plant or unit, you will find a 


freshness in approach backed by wide experience 


with many different types of projects. More impor- 


tant, we believe you will be favorably impressed by 


those two plus values. 


* 


Our engineering services will be of par- 


ticular interest to those with plant and unit 


projects in the chemical, petrochemical, 


Cnquneering 


Design and Construction 
of Process Plants 
7 
Design and Construction 
of Process Units 
7- 
Process Evaluations 
o 
Economic Studies 


: 
; 
| 


petroleum, beverage and pharma- 
ceutical fields, especially those 


involving fractional distilla- 
tion, including all types 
of extraction and azeo- 


tropic systems. 





BADGER MANUFACTURING COMPANY 


230 BENT STREET., CAMBRIDGE 41, MASS. * 60 EAST 42nd STREET, NEW YORK I7, WN. Y. 


234 





caused by the resignation of R. L. Snod 
grass Robert Kirk, export manager 
! ld n of McKesson 


ast SIX years, 


for the chemica ER 
& Robbins, Inc., for t 
and David H. Hoyer, 
the export sales of ag 
cals for the Pittsburgh C 

cal Company w 1948, have been 
named to key positior 1 Pittsburg 
Coke & Chemical Company's newly 
formed foreign department in New 
York 


Kirk will serve as manager of 
the pe ll 


artment, W direct the 


yperations, 


! 
r 


| 
c mpany’s overseas chemical « 
ahd Hove vill fill tl position ot sales 
manager William J. Thomas, gen 
eral sales manager of the Tubular Prod 
ucts Division of The Babcock and Wil 
cox ¢ ompany has beet named to the 
hoard of directors of the division 
T. A. Sullivan, supervisor of order serv 
ice in the process equipment division, 
A. ©. Smith Corporation, has been 
named product manager for the pres 
sure vessels in the division. Also at the 
A. O. Smith Corporation, R. T. Sprin- 
gate, factory manager of the truck frame 
division, has become superintendent of 
production control in the process equip 
ment division. Springate will be suc- 
ceeded in his truck frame post by T. E. 
Dillion The Davison Chemical Cor 
poration has announced the appoint 
ment of Burton W. Graham, formerly 
assistant general sales manager, indus 
trial chemical department, as director 
4 the corporation's technical services 


Chiksan Assigns Weco to Handle 
Sales in Rocky Mountain Area 


The Well Equipment Manufacturing 
Corporation division of Chiksan Com 
pany has taken over the distribution and 
sale of Chiksan and Weco products im 
the lountair und )=©6 Williston 
Basin areas orders for Chiksan and 
We mater in these areas will be 
lirected t ae 

Offices ; being 
Well Equipment Mar 
ration in Casper, W 


] 
Colo 


Harris Pump & Supply Named 
Kinney Sales Representatives 


Kinne Manufacturing 
Boston, Mass u li i The New 


York A 


turers of high vacuum pumps and rotary 


( pany, 


Brak mpany, manutac 
liquid pumps, have announced the ay 
pointment Harris Pump & Supply 
Company, Pittsburgh, Pa., as their sales 
representati W W 1 vivi 1a 


und West \ 


Service Engineering Signed 
As Worthington Distributor 
\ distributors! if agreemer has 
ened by Service Engine 
t Company, Inc., Tulsa, Okla., wit! 
Worthington Corporation by w 
Tulsa firn will handle Worthingt 


Multi-V-Drives and Allspeed S« 


U. S. Steel Names Shaughness 
To Head West Texas District 
The appointment of Tom B. S 
ness aS assistant manager, Central Mid 
west Area, in charge of the West Texas 
listrict, whose headquarters are at Mid 
land, Texas, has been announced. He 
has served as area engineer for the Gulf 
Coast Area since early 1946. He joined 
“Oilwell” in 1934 following his gradua 








was appointed 


na bhai oven All Crudes fei a = Alike ice) 


General Electric Decentralizes (ono Ni 
Fractional HP Motor Department 1.0 
Pogo! §CHEMISEAL — PACKINGS 
ic Company’s Fractional Horsepower 
t Department into four separate 
ley nts, each with a general 
has been announced. The new 
nanagers 
partment, 
\ yw Sub If you build 
cialty Mo pumps or vaives for 
‘Me — Refinery service — or if you 
are concerned with their mainte- 
nance — try Chemiseal, the universal 
packing material. Made of TEFLON’it is 
impervious to all petroleum chemicals. There is 
no need to change packing for different types of 
STATEMENT REQUIRED BY THE ACT OF AUGUST crude. It is highly resistant to abrasion, serviceable 
Mg Ts ge hy ett a from —110°F. to 500°F., stands up indefinitely where 


Section 233) SHOWING THE OWNERSHIP, MANAGE : > . 
MENT, AND CIRCULATION OF PETROLEUM RI other packings fail rapidly. 
H ; 


FINE! 





Select Chemiseal Type 810-V packing 
for Refinery valves. It provides neces- 
owning sary seal at low gland pressures and 
cs aiid addresses reduces torque required to operate 
"= oeae and the valve. Supplied in sets to meet 
——— specific requirements. 


Texas; James 
den Bliss, Houston 
s T yatee Houstor 
Mrs. Grace C. Car 
i D. Cashman, Hous 
; Dudley, Lake 
Texas; Carolyn 
"Sterne; James Willass For Refinery pumps—select Chemiseal No. 711 
nee. Renee. Oe: packing, extremely effective for rotating or 
cS 3 oe reciprocating shafts. Provides a low friction, 
2-way seal that not only prevents 
tor holding 1 percent 3s re of axial seepage, but also seals against shaft 
te.) M.D, Anderson Foundation and stuffing box as well. Supplied in sets to 


meet specific requirements. 


For emergency or field service — select Chemiseal 
Extruded Packing No. 620EG (Graphite im- 
pregnated) or 620EM (with Mica). Suitable 
for valves, pumps, any stuffing box 
BURNS, Business Manager application. Made in continuous 
before me this 8th day of lengths, sold by the foot. Ask 
P. J. AUCOIN your supply house or 


and for Harris ( nty, Texas 


mmission expires June 1, 195 write for catalog. 





SALES REPRESENTATION 


Established sales organization operat UNITED FLUOROCARBON 


ing in Texas, Louisiana, and Southern 


Arkansas is in position to represent an STATES PRODUCTS DIVISION 


idditional manufacturer. Sales person : “ a 
nel includes graduate engineers. Active GASK ty CS 2. 
representation assured by experienced AND OTHER FLUOROCARBON PLASTICS 
personnel already well acquainted and 
successfully serving the petroleum, © Q M PA N Y CAMDEN 1, NEW JERSEY 
natural gasoline and petrochemical | 
field. Box 131-R, c/o Petroleum Refiner, 
Houston 1, Texas. 


*duPont's trademark for its tetroflvorcethylene resin 
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PICHER 
Insulations 


Carefully designed to fit your needs, 
to save you time, power, money 


SUPERTEMP BLOCKS 


nt insulating blocks monvufac 
her High Temperature 
derive low therma on 

tory valve, and outstand 

ty from this 

approx 

for tem 


atures up to 1700 


STAMASTIC 

This specially formulated weather-proofed coat 
ing forms an efficient vapor barrier has 
strong resistance to cracking or hardening 
caused by temperature changes. impervious 
to most acids, alkalies ond chemical fumes 
Heat resistant up to 300 =F. Easily sprayed or 
trowelled over all standard types of insulation, 
steel, iron and other building materials. 


MINERAL WOOL BLANKETS 


The answer to the problem of quickly and effi 
ciently insulating flat or curved surfaces on 
larger types of heated equipment. Factory 
made, these blankets are certified to meet rigid 
high standard specifications, offer unexcelled 
uniformity of mineral wool distribution. With 
stand continuous exposure to temperotures as 
high as 1200 F offer maximum water re 
Ppellience 
fumes, normal vibration 


resistance to steam, corrosive 


SUPER 66" INSULATING CEMENT 


A rust-inhibitive, super-adhesive insulating ce 
ment offers exceptional coverage, extreme 
thermal efficiency. “Springy ball” structure— 
with small resilient pellets, each containing 
thousands of “dead” air cells—provides one of 
the most effective heat borriers known. Easily 
trowelled over all kinds of surfaces. Efficient up 
to 1800 F reclaimable where temperatures 
don't exceed 1200 F. Can be applied to any 
heated equipment 








MAXIMUM FUEL SAVINGS AND EXACT TEMPERATURE CONTROL 
WITH THESE EAGLE-PICHER INSULATIONS: 
@ Insulating Felts e Supertemp Block @ Blankets @ Loose Wool @ Pipe Covering 


@ Stalastic @ Stamastic @ Insulseal @ Finishing Cements e@ Insulating Cements 


@ Fireproofing Cement @ Swetchek @ Diatomaceous Earth Block. 








THE EAGLE-PICHER 
COMPANY ...... 1813 


GENERAL OFFICES: CINCINNATI (1), OHIO 


Insulation products of efficient mineral wool—for a full range 


of high and low temperatures 


Technical dota on request. 


Petroleum Re finer 




















RATES: Regular Classified (undisplayed) set in this size type; 10 cents per word. Minimum 
charge, $3. Blind box address in our care counts six words. Replies forwarded without charge. 
Display ads. set in suitably larger type with ruled border. $10 per column inch 

All classified ads payable in advance. Ten percent discount for two or more insertions of same 
copy in consecutive issues. COPY DEADLINE: 25th of month preceding date of issue; Send 
copy and remittance to: Classified Ad Department, Petroleum Refiner, P. O. Box 2608, Houston, 
Texas 


* * * * . * * * + * * * * * * * 





HELP WANTED 











ENGINEERS DESIGNERS 
STRUCTURAL ELECTRICAL 
PIPING CHEMICAL 


Live and work in Southern California 


Career opportunities for men with experience in the 
engineering and design of oil-refineries and chemical- 


process plants. 


Please send a detailed resume of your education and 
experience to our Personnel Department. Also in- 
clude a recent photo. All replies will be kept con- 
fidential. 


C F BRAUN & CO 


Engineers ° Constructors ° Consultants 


SERVING THE PETROLEUM AND 
CHEMICAL-PROCESS INDUSTRIES 


1000 SOUTH FREMONT ALHAMBRA CALIFORNIA 





























® WANTED—! erie ‘ I ‘ ® WANTED—Experier 
Engineer for I r er } neer for 
M ted 


i-R, Pet 





WANTED TO PURCHASE 


Vacuum distillation Unit for distilling topped crude and obtain luboils 
distillates and bitumen residue, of an approximate capacity of 100 
barrels feed stock (topped crude) per 24 hours including: pipe heater, 
fractionating tower. coolers, heat exchangers. pumps, vacuum equip- 
ment, control instruments, steel construction, steam superheater, etc. 
All in good condition to be delivered FOB or FAS Atlantic Port of 
U.S.A. Write to: “ELBYN” LUBRICATING OIL REFINERY LTD., 
MOSHATAN—ATHENS, GREECE. 











HELP WANTED 





ENGINEER REQUIRED 


Graduate Engineer, fully experienced in Oil 
Refinery engineering, to handie senior engi- 
neering detail of a modernization and expan 
sion project for an Independent Refinery in 
Western Canada. Permanent position in senior 
capacity following completion of project 
Piease give full information including age, 
education, experience and salary expected 
in first letter. Box 123-R, Petroleum Refiner, 
Houston, Texas 








Wanted Instrument Engineer 


Engineering Design pertaining to 
instruments. Field work on instru- 
ment problems and development. 
Experience or special training pre- 
ferred. Modern expanding chemi- 
cal plant in Ohio Valley, West 
Virginia panhandle. Congenial 
management, excellent’ future 

sibilities. Write Box 127-R, ¢/o 
Petroleum Refiner, Houston, 
Texas. 








® REPRESENTATION WANTED: Well es 
lished Manufacturer's 1 
additiona 

refinerie 
plants 
Rox 129-R 
Texa 


equipment 


Metr 





SITUATIONS WANTED 





SITUATIONS WANTED 


Wisconsir 


Ur er 








FOR SALE 








GLASSES & GASKETS 





MACWHIFYING 

ae ee 
ALL SIZES TO FIT YOUR GAGES & VALVES 
ERNST WATER COLUMN & GAGE CO. 
Send for Catalog, LIVINGSTON, N. J. 





*ProrR SALI ZEOLITE (Water Softening) 
Carbonaceous type arload available at $10 
u foot. Sample d data on request, Pure 


Jersey 








PETROLEUM WAXES 
LEADING GROUP of Independent European 
Refiners with world-wide EXPORT ORGANI 
ZATION seeks co-op with dé d 
ent U. S. producer of Petroleum Waxes. Top 
rade qualities of MICRO-CRYSTALLINE, 
ARAFFIN and SCALE WAXES required 
Box No. 128-R c/o Petroleum Refiner, 
Houston, Texas 
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*Airetool Manufacturing Co 
Alan Wood Steel Co 
*Aleo Products Division 
American Locomotive Co 
*Allis-Chaimers Manufacturing Co 
*Alloy Steel Prod 
* Alumir Company of America 
American Steel & Wire Division 
United States Steel Co 


*The Babcock & Wilcox Co 
*Badger Manufacturing Co 
The J. B. Beaird Co 
*Keaver Pipe Tools, Ine 
« Three Welding Ff 
Sivalls & Dry se 
Knox Co 
*iridgepert Brass Co 
Iiristel Co 
mn & Root, tne 
he Brown Pintaube Co 
*iuell Pagineering Co 


c 


Calumet & Hecla Consolidated 
Copper Co 
Carrier Corp 
Cast tron Pipe Research Ass'n 
ypman Valve fact 
ton Corp 
ridge & Iron Co 
*Chicage-Wileox Mfg. Co 
*Chiksan Co 
"Childers Manufacturing Co 
*Clark Bros. Co 
The Clark Manufacturing Co 
Classified Advertising 
bin-Geneva Steel Division 
ted Sates Steel Co 
oper-Kessemer Corp 
*Corning Glass Works 


*Crosby Steam Gage & Valve Co 


The Davison Chemical Corp 
Ss. D. Day Co 
*Dean Erothers Pumps tnc 
*De Laval Steam gt og Co 
Dempster Brothers, 
*Dresser Industries 

rations 


66, S4, Insert 208 
The Pa Co 


*The Eagle-Picher Co 
Electric Steel Foundry 


*Elliott Co. 16-17, 
°E 


‘mgineers & Fabricators, tne 
Enjay Co 


Ethy! Corp. Insert 3 
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They’re in 
The Refinery Catalog 


* The asterisk preceding name of 

advertiser indicates that detailed 

data on products and services of 

the firm will be found in The 
1952 Refinery Catalog. 


Filtrol Corp 
*Flint Steel Corp. 
*Food Machinery i] 
*Poster Wheeler Corp. 
The Foxbore Co 
Frontier Chemical Co 


G 


General Electric Co 
Cirinnell Company, Inc 
*The Griscom-Russell Co 
Granite Concrete & Constru 


Propeller Fan Co 


ternational F. ngtneoring, Ine 
The International Nickel Co 
International Petroleu Exposition 


4 
*The ©. ©. delliff Mfe. Corp 
*Johns-Manville Corp 


Kaylo Division 
Owens-Hiinois Glass Co 
Keashey & Mattison Co 
*The M. W. Kellogg Co 
Kiemp Metal Grating Corp 
*Koch Engineering Co. 


t 


« 
Layne & Bowler, Inc 
Leeds & Northrup Co 
Warner Lewis Co. 
The Le us Co 


Manning, Maxwell & Moore, 
*The Marley Co 

The Master Electric Co 

"A. V. MeDor i Mfg. Co. 
*Arthur G. MeKee & Co. 
*Metal Goods Corp. 

The Midvale Co. 


Minneapolis-Honeywell Regulator Co. 


*Mixing Equipment Co 
Murray tron Works Co 


ised National Carbon Co 
180 National Lead Co 
Nat 
United States Steel Co 
*W. H. Nicholson & Co. 


° 


153 Oakite Products, Inc. 
185 "Ol: Well Supply Division 
165 United States Steel Co 
2-33 Orbit Valve Co 


Chemical Corp. 


*Pabco Products Inc. 
Pacific Tube Co. 
Page Steel & Wire Division 
American Chain & Cable Co. 
*Peerless Pump Division 
Food Machinery & Chemical Corp. 
*Penberthy Injector Co. 
Pennsylvania Flexible 
Metallic Raa Co. 
ips Petroleum Co. 
q 2 ---4 Co. 
*Petroleum Refiner 
Phillips Petroleum Co. 
Pittsburgh Lectrodryer Corp. 
The Wm. Powell Co. 
*The Pressed Steel Co. 


Reading-Pratt & Cady Division 
American Chain & Cable Co 

*The Refinery Engineering Co... 

*Republic Steel Corp. 

*Revere Copper & Brass Inc. 

The Ric-Wil Co. 

*The Ridge Tool Co. 

*Rochester Manufacturing Co. 

W. S. Rockwell » 

*Rockwell Manufacturing Co. 

*Reockwood Sprinkler Co. 

*Roots-Connersville Blower Corp 


*Scovill Manufacturing Co. 

mn of America 
Shand & Jurs Co 
Shell Development 
Sier-Bath Gear & FP 
Sims Pump Valve Co., 
Six Wheels, Le = 
L. Sonnebo So Ine. 
The Béwesd Soph Co. 
*Stone & Webster Engr. Corp. 
*Struthers Wells Corp. 
*Sun Shipbuilding & Dry Dock Co. 
Superior Manufacturing Co. 


T 


_— a Compan 
en 


“United States Steel Co. 
Tennessee Eastman Ce 
The Terry Steam Turbine Co. 
Texas Pipe Ber ir 
The Timken ier Bearing Co 
Taemec Company, Inc. 
*Tretolite Co, 


Asbestos & Rubber Co 

nion Carbide and Carbon Corp 
States Gasket Co 
Mates Steel Co 
States Steel Export Co 
States Steel Supply Division 

United States Steel Co 

Ss. Stoneware 


Vernon Tool Co. 
*Henry Vogt Machi 
Vulean Engineering Div 
The Vulcan Copper & ln Co. 


w 


*W-K-M Company 
Walworth Co. . 
Warren Petroleum Corp. 
*Weston Electrical Instrument Corp. 
Whiton Machine ¢ 
Thomas €. Wilson, Inc 
Wolverine Tube Division 
Calumet & Hecla Consolidated 
Copper Co. 
*Worthington Corp. 
Wyatt Metal & Boiler Works 


Y 


*Varnall-Waring Co. i 


*Zallea Brothers 


Petroleum Re finer 


Opp. 65 


26-27 


Is9 


Opp. 97 
231 


4 


Opp. 64 
53 


47, 228 


9 
I Cover 


10-11 


ill Cover 


Cover 




















Mid-Continent and Gulf 
Coast industries may 
phone— 


3-6659 - Tulsa,—or 
CHarter 8189 - Houston 


for detailed and complete 
information, descriptive lit- 
erature; prices; service rec- 
ommendations based on 30 
years experience. 


Proportioning Pumps 
NEW U TYPE PUMP 
CATALOG UP-52 
sent on request 


Diaphragm Valves 


Please Ask for 
NEW VALVE CATALOG 
V-52 


Products of 


Hills-McCanna Company 


pioneers in the 
manufacture of each— 


MODERNIZED—IMPROVED 
ENGINEERED 


to meet present day 
demands of research and 
processing. 


THE 
EDWARD SOPH 
COMPANY 


202 E. 18th St. 
Tulsa 14, Okla. 
Phone 3-6659 


EDWARD SOPH 


768A M & M Bidg. 
Houston 2, Texas 
Phone CHarter 8189 








Ou tober, 1952 
























For precisely controlled 
metering and proportioning 
of small volume flows... 





“U” Type Proportioning Pump 


@ The Hills-McCanna “U” Type Pump is designed to continuously 
meter and proportion small flows of the order of 0.10 to 24 gallons 
per hour per feed. Its accuracy and reliability suit it for research, 
pilot plant operation and full scale processing alike. The “U" type 
pump is suitable for batch or continuous operations. 
Typical examples of "U” type pump applications include: 
© Continuous addition of air entrainino agents during cement 
manufacturing operations. 
© Continuous injection of internal phosphate treatment and 
sodium sulphite oxygen scavenging in boiler plant water 
treatment. 
© Injection of gasoline gum inhibitors into finished gasoline. 
© Proportioning low molecular weight polymers and catalyst 
solution in resin research. 


The new “U” Pump Catalog, UP-52, gives 
full information on the “U” type pump 
plus extensive application data including 
specific service recommendations for han- 
dling over 300 substances. Write for your 
copy, today. HILLS-McCANNA CO., 2441 
W. Nelson St., Chicago 18, Il. 











HILLS-McCANNA 
Also Manufacturers of: Saunders Patent Diaphragm Valves 
Force Feed Lubricators * Magnesium Alloy Sand Castings 
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Now to tile Lif 


A GOOD COOLING-TOWER FAN 


(| 


ESR 


| | 
rT 1 
= — 








Get the records of as many batteries of large cooling 
towers as you can — towers which have been oper- 
ating a long time. Ask what fans were. originally 
furnished. If any have been replaced by Hartzell 
fans, ask what fan will be used if more of the 
original fans go bad. If the originals were Hartzell, 
ask how they have performed. 

You'll get facts, not claims. 

Without long experience with any cooling-tower 
fan, a refinery must buy on claims. But when a re- 
placement purchase is made, the fan which delivers 
the air without failure will get the nod. 

Time after time, after one Hartzell cooling-tower 
fan has been installed on one tower of a battery, 
more Hartzells have followed as others went bad. 

It's the second-fan buyers who have identified 
the good cooling-tower fan. The ones who have had 
fan trouble. The ones who have found the best buy. 
Ask them. We'll rest our case on the facts you get. 

No matter what size tower you have, or plan to 
have, there is a Hartzell fan for it, from 40 inches 
to 22 feet in diameter. Smaller sizes are built of 
aluminum alloy, larger of Hartzite plastic, especially 
developed to resist damage from vibration, abrasion, 
acids and alkalies. All you need to do to insure 
excellent fan performance is to specify Hartzell fans. 
The industry has proved it. 


CLIP AND MAIL THIS COUPON NOW FOR INFORMATION 





CC ——————— 


PROPELLER FAN CQ.) como, 
Div. of Costle Hills Corp. Street & No. 
PIQUA perr.r OHIO on & Stote_ 


If student, check here for special information [) 


PROPELLER-TYPE FANS AND BLOWERS — ROOF VENTILATORS — UNIT HEATERS + ENGINEERING OFFICES IN PRINCIPAL CITIES 


240 Petroleum Refiner—V ol. 31, No. 10 
































* Fabricators and Erectors of Depend- 


able Steel Storage for a third of a 

Century Any type Any size STEEL PLATE 
Anywhere . Cut-down and re- FABRICATORS 
erection of old rivited storage AND ERECTORS 


SINCE 1913 





Special All-Bronze 
Swing Joint. 
to 1% inches. 


Plate 82 
Sin 


ozes 


Double Standard Swing Joint. 


PRODUCTS OF EXCELLENCE FOR AN 


Through the years since the infancy of the oil 
industry, the A. Y. McDonald Mfg. Co. has 
worked closely with the men in the field. We 
have learned their needs as those needs de- 
veloped. We have planned and produced to 
meet their requirements with experience and 
know-how as our guides. 


As an example: We are known throughout the 
oil industry as “The Home of the Swing Joint.” 
However, the superior product which we pro- 
duce today is the result of many years of de- 


HOME OF THE SWING JOINT. 


OIL EQUIPMENT ® BRASS GOODS ® 


Plate 983 - 
Joint 
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Plate 984 —— Double Master Swing 


Master Swing 
Joint. Sizes: 1g to 3 inches. 


to 3 inches. 


ngle 
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sizes 


3 — Special All-Bronze 
Swing Joint 


gie > 
44 to 1% inches 


Plote 889 — Straight Standord 
Swing Joint. Sizes 14 to 4 inches. 


Single Standard Swing 
3% to 10 inches. 


Plote 813 — 


814 
Joint. Sizes 


Plate 


EXACTING INDUSTRY 


velopment and diligence on the part of our 
engineers to provide you with the finest prod- 
uct possible. 

Illustrated is a portion of our complete line 
of Swing Joints ...one to serve every purpose. 
Featured above is Plate 814, the Double Stand- 
ard Swing Joint. It features an iron body, 
bolted gland, and bronze ferrule. Sizes % to 
10 inches. Write for free information on our 
complete line. 


A. Y. MSDONALD MFG. CO., Dubuque, Iowa 


PUMPS 








